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Flooded 
DISC 
Scrubber 


Removes 
Sub-Micron 
Fumes 


The Research-Cottrell high 
efficiency scrubber uses the unique 
flooded disc principle for removing 
sub-micron fumes in steel-making 
furnaces and chemical processing. 


As shown in the illustration, the 
outstanding feature of this scrubber 
is the simple, adjustable “flooded 
disc.” The flooded disc adjusts for 
maximum cleaning efficiency over 

a wide range of operating conditions. 


* Automatic positioner immediately 
adjusts the disc to meet your varying 


gas and dust control problems. For further 


Research-Cottrell, with over 48 information, 
years of industrial gas cleaning write for 
Bulletin 110. 


experience, will be glad to consult 
with you on any specific problem. 


Research-Cottrell i 


RESEARCH-COTTRELL, INC., Main Office and Plant: Bound Brook, N. J. cnaoe wat 
Representatives in principal cities of U.S. and Canada ncx0? 
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Bad ventilation is seldom the sole cause of 
a labor dispute, but it’s often a contributing 
factor. Unpleasant working conditions are 
bad for morale. Smoke, heat and fumes cause 
discomfort . . . and discomfort breeds dis- 
content. 


Effective control of heat, smoke and 
fumes, can do wonders for morale . . . and 
for production efficiency. Good working 


here’s a complete line of air moving equipment designed and built specifically for industry 


Hartzell ventilation can help prevent it 


conditions mean good spirits . . . and a mini- 
mum of accidents, errors and absenteeism. 


Whether you’re concerned with the opera- 
tion of an existing plant or the design of a 
new one, Hartzell’s complete line includes 
the equipment you need to insure effective 
ventilation. Ask your nearby Hartzell repre- 
sentative for details. If you don’t know him, 
drop us a line for his name and address. 


Other famous Hortzell products include 


for light aircraft, crop drying equipment 
and form ventilating fans. 


Div. of Castle Hills Corp, 
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HARTZELL PROPELLER FAN COMPANY «¢ 66 thomas Bivd. Piqua, Ohio 


A Member of AMCA Engineering Offices in Principal Cities 
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Unique Flooded Bed Scrubber Applications 26 
Field reports on novel scrubber using packed and flooded bed principle. 


“White Room” Design For Project Mercury 28 
Design criteria, construction details, air filtration methods, clothing, air locks, air condi- 
tioning, are discussed. 


Ventilation For Pressure Filters 33 
William Andresen, chief industrial hygienist, American Cyanamid Co., gives factual data 
on hood design. 


Six Ways To Save Heat In Factories 38 
At the huge A-C Spark Plug plant in Flint, Michigan, ventilation engineer Ronald Becker 
has initiated a heat reclamation program which has saved his company impressive sums. 


How To Engineer Ultra-Violet Light Air Sanitation Systems, Part II 43 
Practical data on light placement, applications in air conditioning systems, schoolrooms, 
are given. 


Nomogram ... Density of Moist Air 46 


With examples, complete explanation. 


How To Keep Naphthalene Tars From Coating Ductwork 47 


This Q&A section gives data on keeping explosive, flammable tars from coating duct insides. 
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Collection, handling of dust from production wood sanding operations. 
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How Rheem Corporation air conditions and filters the air in its new plant. 
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Miniature Precision Bearings, Inc., Keene, N. H. 


KEEPS “WHITE ROOMS” 


Wirlle 


Dirt and dust are strictly bad news around gaging or assembly 
areas of a company producing precision ball bearings. Every 
possible precaution must be taken to assure an absolutely dust- 
free atmosphere in the “white rooms”. 

That’s why, at plants like this modern Miniature Precision 
Bearings, Inc. factory, you'll find SPENCER vacuum cleaning 
systems providing sure sanitation. 

Whether your cleanliness requirements are critical... or 
whether convenience and economy of maintenance are pri- 
mary, you'll find a SPENCER system the answer to your needs. 


ES 


Assembly and Gaging Dept., 


Write for complete information on SPENCER installed 
vacuum cleaning systems or request a piping layout to 
meet your particular requirements. 


4 
letow = 


Safety Engineer Comment | 


On September Editorial 
Editor: 


Your editorial on the September j 
issue of AIR ENGINEERING is mogt | 
interesting and most timely. There | 
is no question that more design | 


engineers in their regular work as 


well as production engineering J 


personnel need to consult with ip. 
dividuals in other disciplines to 


make sure that there is no area of | 
problem which has been over. | 
looked. The example which yoy | 
have described in some detail in | 


this editorial is a perfect one. 


In line with your comment it | 


would seem to me quite appropri- 


ate to offer an additional thought | 


right along the same lines as your 
editorial. The number of industrial 
hygienists who are in industry is 


relatively small. It takes a sub. | 
stantially sized organization which | 


is engaged in a field involving 


many and varied chemicals to jus- | 


tify the employment on a full 


time basis of a person with this | 
highly specialized area of knowl. | 


edge. On the other hand there are 
a far greater number of establish- 
ments who do employ full time 


safety directors or safety engi- | 


neers to act as staff specialist in 
this highly important area of pre- 
venting all kinds of injuries to 
their employees including those 
involving toxic substances. 


Safety Engineer Consultation 


This safety director or safety 
engineer, as his title may vaty 
within organizations, has a famili- 
arity with many types of hazards 
including those that might be the 
result of the use of chemicals and 
is trained to know when to call in 
the specialist if a substance may 
prove to be hazardous. Thus, ! 
would urge to your readers who 
are engaged in design or produc 
tion work, particularly on new Op- 
erations or new structures that 
they make sure they have cot- 
sulted with the safety director or 
safety engineer in the establish- 
ment because the probabilities are 
high that there will be one of these 


persons who has a specialized area | 


of knowledge available where there 

probably will not be an industrial 

hygienist. 
Furthermore, consultation with 


(Please turn to page 6) 
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iw | NEW ECONOMY 


B Revolutionary new self-adjusting blow rings and 


jiaeeccnneneaaanne 


t AEROTURN® 


e : 4 
4 


WWEW PERFORMANCE 


Highest filtering efficiency and increased capacity 
Bae benefits you get in the all-new Model K Aero- 


urn. Fifteen years of diversified application ex- 
yrience have combined to produce a dust filter 
offering the utmost in performance and reliability. 


proven pressure controlled filter cleaning reduce 
wear — increase filter tube life —cut operating 


# expense. Rugged, simplified construction virtually 


diminates maintenance costs and downtime. 


NEW FEATURES 


Koppers Model K Aeroturn has been completely 
redesigned for demanding industrial service—the 
ly new reverse-air jet filter on the market. Such 
features as new blow rings, new carriage drive sys- 
tem and simplified, standardized design help you 
recover more product, cost less to operate and 
serve you more dependably. 


DUST FILTERS 


Reverse-air jet filtering comes of age with the 


o 
Re 
NEW KOPPERS MODEL K 5 
: 
NJ 


= ae ; 


Engineered Products Sold with Service q 


DUST FILTER 


_——————————————- —- —- —- —- ---; 


Koppers CoMPANY, INC., Dust Filter Dept., 
4111 Scott Street, Baltimore 3, Md. 
Gentlemen: Please send me a free copy of your new 


Aeroturn brochure complete with descriptions, drawings 
and photographs. 


Name Title 

Company 
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Fume control for moving platform pouring station. 


& 


No two fume control 
problems are alike! 


Moving platform pouring station, lower production requirements. 


Since no two fume control problems are alike, a Kirk and Blum 
engineering survey determines the exact nature of your specific 
application. It’s all part of K & B’s complete service to assure you 
the best system for your particular need, all factors considered. 


From survey time until the system is completed and in operation, 
Kirk & Blum handles the entire job with one undivided responsi- 
bility . . . a condition only possible when you have one source for 
all service, one guarantee for all components, 


Write today for the new 52-page K & B Catalog or a no-obliga- 
tion survey of your particular problem. The Kirk & Blum Mfg. 
Co., 3130 Forrer St., Cincinnati, 9, Ohio. 


KIRK . HlLum 


Complete Fume 
and Dust 
Control Systems 


| ottonn 


(Continued from page 4) 


the safety director would result jn 
having him focus attention op 
not only hazards from chemica 
sources which might be removed 
by more adequate ventilation py 
also hazards from processes, equip- 


ment, layout and other aspects of I 


the operation with which the de. 
sign engineer may not be familiar 


because of his specialized know. | 


edge in the area of design of that 
particular type of system. 
There is no question but what 
the increasing complexities of or 
industrial systems and organiza. 
tions today, are such that it has 
become more and more important 
that there be specialists within 
these various areas who, by spend- 
ing their time and efforts studying 
in these specialized areas and 


when working together can create | 
a safe place for people to work and | 
to prevent injuries rather than to | 


merely rectify them after they 
have occurred. 


Purpose of Society 
Our Society is composed of over 


7,000 safety engineers and safety | 
directors and safety specialists | 


throughout the entire fifty states 
as well as some overseas, and one 
of our purposes is to help dissemi- 
nate information to our members 
as well as to the public on the 
best means of preventing injuries 
to people. We hearily concur on 
the philosophy of your September, 
1960, editorial and urge that it 
be extended even further to bring 
into the picture the individual who 


is far more frequently found in an | 


individual plant, namely the safe- 


ty director or the safety engineer. | 


A. C. Blackman 
American Society of 
Safety Engineers 


Likes School Commentary 


Editor: 
I would like to compliment AR 


ENGINEERING on the editorial on | 


air conditioned schools. 
It is about time the nation took 


some steps to increase the eff | 
ciency of our school system by | 


using schools for the full year 
and by cutting down the increas 
ing tax burden which additional 
schools force upon the tax payer. 
Geo. E. Mills, 
Air-Conditioning & 
Refrigeration Institute 
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] DITORIAL: 


Wow Air Pollution Control Can Help You... 


YOUR CITYS AIR POLLUTION control officer 
an be an extremely useful adjunct to your own op- 
eations, if you know how to use his services. 

The qualified air pollution control officer is trained 
#2 combustion, meteorology, dust collection, stack 
umpling, dust collection techniques. He generally 
. tas a staff of engineers, chemists and an impressive 
aay of portable and permanent instrumentation to 
back him up. 

He’s not there to police you as much as he is 
help you with pollution problems, safeguard your 
investment in dust collection equipment and to pro- 
tect you if you are not to blame for the pollution 
@ thers are trying to pin on you. 

Manufacturers of dust collection equipment are 
Well aware of the influence air pollution control 


" Joficers have, through their advice and counsel, on 


tir pollution abatement equipment selection. At the 
various national and regional air pollution meet- 
ings and seminars, suppliers take great care to see 
that pollution control people attending are right up- 
todate on latest equipment. Manufacturers’ sales 
lepresentatives keep local air pollution control offi- 
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cials informed of their latest equipment and pro- 
cesses. 

Then too, the air pollution officer is in a unique 
position to know what is going on in all of the fac- 
tories, in his area, and he is in constant contact with 
his counterparts in all of the larger cities. 

Your municipal APC man has a broad knowledge 
of industrial processes and their dust collection prob- 
lems. As a public servant, this knowledge is avail- 
able to help you solve your own air pollution and 
allied dust collection, odor and noise problems. 

Air pollution abatement procedures are, as you 
know, complex, tricky and costly. You need to 
know how to figure dust loadings, how to take ac- 
curate stack samplings, how to analyze your pollu- 
tants. 

There’s many a pilot plant study we know of 
going on right now, in which the local control officer 
is the key figure. A frequent practice is to use a 
smaller plant in the city to test out a device that 
could solve the same and more severe problem in 
a larger plant. Once the air pollution officer knows 


(Please turn to following page) 
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Editorial (Cont.) 


(Continued from preceding page) 


the solution, he is more than willing to help you 
apply it to your operation. 

You need not live in Los Angeles or San Fran- 
cisco to have a high level air pollution control de- 
partment to help you out. Smaller cities have air 
pollution people with considerable ingenuity. Cin- 
cinnati’s air pollution control chief, Charles Gruber, 
for example, has come up with a unique odor 
analyser which pinpoints odor sources right down 
to the point of emission, determines the degree of 
odor level, and helps end quarrels as to which plant 
is the offender. 

In Detroit, air pollution chief Morton Sterling, a 
combustion engineer himself, spends considerable 
time advising and consulting with air engineers in 
local industry. Ben Linsky, of the San Francisco Bay 
Area Air Pollution Control District, has as his basic 
philosophy that it is far better to persuade, with 
technical assistance, than to enforce with legal clubs. 

Wright Erion, Columbus, Ohio’s air pollution 
chief, has just bought a one-man portable air test- 
ing laboratory. Management of local plants have, 
says Erion, exhibited a great deal of interest in his 
equipment, and in results of his tests with it. 

If your incinerator is smoking, your power plant 
belches plumes at the wrong end of the Ringelmann 
scale, your air pollution officer can help train your 
operating personnel in the correct method of firing 
equipment. 

Detroit’s air pollution control department has 
about $5000.00 invested in noise analysis equipment, 
has helped local industry spot the source of their 
noise problems and to come up with their solutions. 

Area residents aren’t the only complainers about 
air pollution. You yourself may have a complaint. 
A lumber mill in Wisconsin found that freshly planed 


millwork, and white lumber, was being soiled by 
black sooty particles. The air pollution control de. 
partment was able to track these pollutants to 5 
nearby school building. It was found that the heat. 
ing plant in the school was not only old, but that 
the school fireman did not know how to fire it 
properly to achieve maximum combustion to ¢linj. 
nate the sootfall. 

We urge you, also, to take an active part in com- 
munity air pollution control abatement practices, Get 
on the city’s air pollution control advisory commit. 
tee. Make sure that proposed abatement legislation 
is practical. Use this opportunity to protect your- 


self against the fanatic “do-good” sect who would ji fun 
have your management hock their plant right now for 
pollution abatement equipment that might not work. 

If your city does not have a trained air pollution wa 
control officer, chances are its air pollution control Mus t 
ordinances are archaic, impractical and_ therefore jmrsult 
potentially dangerous for you. Low i 

Youre far safer with workable air pollution ordi- Hjmint 
nances based on practical abatement techniques, jj" 
with grandfather clauses that give you time to com- 6 


ply. You're far safer with a trained, sympathetic air 
pollution control officer to help you meet these legal 
requirements. 

If all you have are ill-defined “nuisance” regula- 
tions, youre a sitting duck for lawsuits. Get out and 
help your city put over workable pollution laws, see 
that they hire a trained man to implement them, and 
youll be money and time ahead! 


A Lepore 


Editor 
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Meetings, 


National Warm Air Heating and Air 
Conditioning Assoc., Statler - Hilton 


Hotel, Cleveland, Nov. 14-17. tainebleau hotel, 


Occupational Health Seminars, Wayne Nov. 20-23. 


State U. College of Medicine, Detroit, 
“Environmental Heat Stress In Indus- 


Courses, 


Refrigeration and Air Conditioning 
Contractors Association convention, Fon- 


Miami Beach, Fla., 


National Assoc., of Practical Refrig- 


Expositions | 


Sixth Industrial Hygiene and Air Pol- 
lution Conference on New Environ 
mental Problems in The Construction 
Industry, The University of Texas, Aus- 
tin, Texas, Dec. 3. 


First Industrial Building Exposition & 


(HICAG' 
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H0USTO 
PORTLA 
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try” (Nov. 14); “Current Status of Air- 
borne lons—Health Relationships” (Nov. 
28). 


Building Research Institute Fall Con- 
ference, Shoreham hotel, Washington, D. 
C., Nov. 15-17. 


Mid-Atlantic States Section Meeting, 
Consolidated Edison Co., New York, 
Nov. 17. 


Air-Conditioning and _ Refrigeration 
Institute annual meeting, Hollywood 
Beach hotel, Hollywood Beach, Fla., 
Nov. 18-22. 


erating Engineers, Incorp., Sheraton- 
Jefferson Hotel, St. Louis, Missouri, 
Dec. 1-2. 


Heat Transfer Division, ASME, 1960 
Winter Annual Meeting, Statler Hilton 
Hotel, New York City, Nov. 27-Dec. 2. 


24th National Exposition of Power & 
Mechanical Engineering, New York Coli- 
seum, New York City, Nov. 28-Dec. 2. 


Institute of Industrial Medicine, New 
York-U. & Bellevue Medical Center: 
Course in Air Pollution, Nov. 28-Dec. 9. 


Congress, Coliseum, New York City, 
Dec. 12-15. 


At Robert A. Taft Sanitary Engineer 
ing Center, Cincinnati. Course in Medi- 
cal and Biological Aspects of Air Pollu 
tion, Dec. 12-16. . 


Industrial Heating Equipment Associa- 
tion, Inc. meeting, Dearborn Inn, Dear- 


born, Mich., Jan. 23-24, 1961. 


American Society of Heating, Refrig- 
erating, and Air-Conditioning Engineers 
semi-annual meeting and exposition, 3 
International Amphitheatre, Chicago. 
Feb. 13-16, 1961. 
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In furnaces from coast to coast, the Chemico P-A Venturi 
wsher is proving the single most economical and effective 
nethod of cleaning blast furnace gases. Prior to the intro- 
duction of the Venturi blast furnace washer, the dust content 
ifthe gas from conventional primary washers ranged from 
(5 to 0.35 grains/CF. The Venturi washer can achieve 
gsults as low as 0.005 grains/CF. 


low initial cost, inexpensive installation and virtually no 
ordi- @ynaintenance are the more obvious economic advantages of 
Venturi blast furnace washers. In addition, however, Chem- 


ques : ; ; ; 

= ” Win Venturi washers require very little water—one-third as 

p wd much as conventional washers—and permit complete recycle. 

Ic air 

legal 

gula- Baicaco 

t and jepultas 4 Gas Scrubber Division 
. ROUSTON if 525 West 43rd Street, 
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CHEMICAL CONSTRUCTION CORPORATION 


They are rugged units which have proved their reliability 
and long life in actual working furnaces. Also important is 
their ability to handle wide fluctuations in gas volume with- 
out sacrificing cleaning efficiency. With 36 units now in 
operation or on order, you can be certain of proven perform- 
ance with a Chemico P-A Venturi washer. 


If you are considering the installation of gas cleaning equip- 
ment in a blast furnace, a Chemico representative would be 
pleased to show you the kind of top-performance job you 
can expect from a Venturi washer. And remember, Chemico 
handles the complete job... PLANNING, DESIGN, ENGI- 
NEERING, ERECTION and START-UP. 


Chemico P-A Venturi 
washers selected for 
36 installations at 20 
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Imeane custom-selected air dietribution 


TYPE M 1-WAY BLOW 


TYPE M 2-WAY BLOW 


Ideal conditions for the placement of ceiling dif- 
fusers do not always exist. Walls, partitions, 
exposed beams, supporting columns, light fix- 
tures . . . big offices, small offices, corridors . . . 
are some of the factors that can contribute to 
the problem of correctly selecting and locating 
air distribution outlets. 

With Tuttle & Bailey Type M Diffusers... 
you can select units that will distribute air in 
a one-, two-, three-, or four-way pattern ... and 
you can select from a wide range of square and 
rectangular sizes. An added advantage... if and 
when requirements change in the conditioned 
space, it is an easy matter to install a core with 
a different air pattern arrangement. 
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division of Allied Thermal Corp. 


TYPE M 3-WAY BLOW 


TYPE M 4-WAY BLOW 


T&BTypeM Diffusers are attractively styled 
and can be furnished with four margin styles 
. . . beveled, flat, flush, or drop-collar . . . de- 
signed for various types of ceiling mountings. 

For complete details, see your nearest Tuttle 
& Bailey Representative or write us direct. 


ve - 


ye New Britain, Connecticut 
Tuttle & Bailey Pacific, Incorporated, City of Industry, California 
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A Special Report... 


Air Conditioning At Florida’s 
Cape Canaveral Center 


A special report from the Air 
Force Missile Test Center at Cape 
Canaveral, Fla. shows that air con- 
ditioning may well be the back- 
bone of the Center. Indeed, some 
missiles such as the Titan would 
not be able to get off the ground 
without it. 

Data on equipment lists some 
850 air conditioning units totaling 
approximately 6,700 tons capacity 
at the launching areas, plus an- 
other 650 tons of refrigeration. 
This equipment is installed just on 
the 15,000-acre cape, known offi- 
cially as Cape Canaveral Missile 
Test Annex. How much more air 
conditioning is involved in the 
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<Air conditioning plays an impor- 
tant and vital role in keeping such 
complicated missiles as the Titan in 
perfect performing shape. Without 
conditioning, the missile would not be 
able to leave the ground. 


rest of the Test Center might be 
difficult to determine. 

Operations requiring air condi- 
tioning at the site are: industrial 
area, missiles, launching pad, 
blockhouse (control structure), 
central control (‘“‘nerve” center), 
“azusa” (electronic tracking sys- 
tem), and telemetry (recording) 
station. 

Primary purpose of almost all 
the air conditioning in the Test 
Center is to cool and dehumidify 
air for the electronic equipment, 
both on the ground and in such 
complicated missiles as the Titan, 
although with the latter it’s also 
required to protect parts of the 
“bird” from damage to excessive 
cooling when it’s being fueled with 
“lox” (liquid oxygen) at -297°F. 

Air conditioning is essential for 
the Titan, a huge two-stage mis- 
sile 98 ft. long, weighing 110 tons 
when fully fueled. Combined thrust 
of both stages is 380,000 lbs., and 
the range is said to be more than 
8,000 miles. Conditioned air is re- 
quired for three compartments of 
the Titan: the guidance bay, the 
telemetry bay, and the “sustainer”’ 
or second-stage engine compart- 
ment. 


Engineer Claims 
Cell Reduces Smog 


A Milwaukee scientist-engineer, 
Richard Drushella, believes that 
smokeless and smogless cities may 
soon become a reality, thanks to 
a new power source. Drushella, at 
a recent meeting of the Society of 
Petroleum Engineers, discussed 
the history of a fuel cell, as well 
as future commercial application 
of the device, which converts 
chemical energy directly into elec- 
trical energy. 

The fuel cell, developed by Allis- 


of the Industry 


Chalmers, uses a mixture of Bases 
including propane and ox er 
Under commercially available pres 
sure, the mixture is fed into th 
cells. Chemical reaction in the cel 
causes a flow of direct current 
an electric motor which may 
drive a vehicle or power a tractg: 

According to Drushella, the fyg 
cell can deliver energy at 9 pe 
cent efficiency. 


Advance Smog Warning 


Advance warning of impendin 
severe smog conditions is noy 
available to all cities east of th 
Rocky Mountains, under a new 
operative network operated by th 
Weather Bureau. Thirty-six state 
will be able to receive warnin 
bulletins, called Stagnation Bulle 
tins, by teletype from the Bureau’ 
Research Station in Cincinnati, 

The Bulletins will be distribute 
through local weather stations angj} 
offered, normally, only to air pol \\ 
lution control officials and repram; } 
sentatives of industry, to informg ‘ \ 
them of weather conditions likel 
to contribute to the build-up o 
high levels of air pollution. 

Interested agencies or grou 
are requested to contact the Meté 
orologist-in-Charge at their neat 
est Bureau station. 


“— 


New Noise 
Suppression Unit il 


A new series of portable nois il 
suppression systems for jet ail 
craft has been developed by th 
General Acoustic Corp. of Los Al 
geles. The suppressor system 
consisting of noise control unit 
for jet engine intake and exhaus 
reduce noise levels 10 to 25 deck 
bels at distances of 250 ft. Unit 
set on four rubber-tired, castere 
wheels, have special brakes. 
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Utilizes Westinghouse 
silicon high-voltage 
rectifier cells 
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ii get more power...reduce maintenance...increase reliability when you 
‘oummmvert to Buell Silicon Rectifier Units isease scien ot yur re 


by th tifiers 25% or more @ Per- 
Los Al fected and specifically designed 
system@ for fast, simplified conversion of 
ol unit existing mechanical or tube recti- 
exhaus fiers @ They cut operating costs, 


25 deck 
t. Unit 

castere 

es. 


reduce overall maintenance @ En- 
able more efficient utilization of 
power @ Eliminate rectifier main- 
tenance @ Reduce outages @ 
Reclaim plant space M@ Suitable 
for indoor or outdoor installation 
@ For only a small investment you 
can materially improve your recti- 
fier performance @ For details of 
the unit and a specific proposal 
write: Buell Engineering Co., Dept. 
62-K, 123 William Street, New 
York 38 @ Northern Blower Divi- 
sion, 6417 Barberton Ave., Cleve- 
land, Ohio M@ CYCLONES, ELECTRIC 
PRECIPITATORS, BAG COLLECTORS, COM- 
BINATION SYSTEMS, CLASSIFIERS, FANS, 
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NEWS of the Industry... 


(Continued from page 12) 


Carrier Corp. Launches 


Sub Cooling Unit 


be : : ‘ 4 - : Be. 
Simulated seaworthy trial of Car- 
rier’s new steam-operated coo.ing 
machine for the attack submarine 
Pollack is witnessed by Navy offi- 
cials. While pitched at 30 degrees, 
the unit continues to provide chilled 
water for air conditioning. 


INCINERATION 


WITH 
Air Pollution Control 


MORSE BOULGER : 


BUILDERS OF THE MOST MODERN 
INCINERATOR PLANTS IN THE WORLD 


FREE 


Incinerator 

Facts 

DD Municipal Contact us, or have your architect 

Bulletin 111-c | °F consulting engineer tap our 70 

CO Industrial years experience solving Waste 

Bulletin 184-A Disposal problems—large or small. 
No obligation. 


MORSE BOULGER : 


80 FIFTH AVENUE, NEW YORK 11, N. Y. Dept.18 


Representatives Everywhere 


Member: Incinerator Institute of 
America, Air Pollution Control Assoc. 


A new type cooling machine for 
use in air conditioning the attack 
submarine Pollack has been de- 
veloped by Carrier Corp. and 
shipped to the New York Ship- 
building Corp. at Camden, N. J. 

The unit, one of 21 Carrier is 
building for the Navy, uses steam 
from the submarine’s nuclear re- 
actor, eliminating the need for 
extra electric generating equip- 
ment. 

Russell Gray, president of the 
company, reports that the unit is 
“far quieter than piston-type cool- 
ing machines, due to its lack of 
moving parts.” Improvements in 
anti-submarine weapons, such as 
sonar and sound-seeking missiles 
have made this type of unit essen- 
tial for the newer submarines, he 
added. 

The new cooler will produce ca- 
pacities ranging from 100 to 200 
tons, depending on fluctuating op- 
erating conditions, and will handle 
the heat generated by Pollack’s 88- 
man crew, operating machinery 
and cooking and laundry facilities. 
It is capable of withstanding high 
shock resulting from depth 
charges or recoil after missile- 
firing. 


Air Pollution Legislation 


@ Chicago—In the opinion of 
State Rep. Paul J. Randolph, the 
failure or inability of the city to 
control AP calls for drastic ac- 
tion. “They have home rule—the 
power to clean up Chicago’s air— 
and what have they done about 
it?” Randolph stated. “The answer 
is not very much.” 

Randolph said he probably will 
urge the renewal of a 1959 AP 
recommendation which calls for a 


| separate commission to be created 
| by legislature to survey the whole 


problem. “It is obvious that the 
air pollution problem is more than 
a city problem,” he said. “It goes 
beyond city and state boundaries.” 


@ Cincinnati—Ohio Valley AP 
Control Council has postponed a 
proposed survey of nine Ohio and 
West Virginia counties until next 
spring. A spokesman for the 


U.S.P.H.’s sanitary enpinces 
center said the reason a - 
reluctance of old council membesl 
to commit funds for the gy 
new members. 


@ Cleveland—As the regult 0 , 
an additional one-year grant from 3 
U.S.P.H., the study of AP controll 
will be expanded at Case Instityil 


of Technology. The grant adda 
$23,000 to the $47,995 given dy 
ing the past two years, and wi 
enable Dr. Seymour Calvert, agsg 


ciate professor of chemical engif 


neering to continue his basic stud 
of AP wet scrubbers. 


@ Denver, Colo.—Members of 
City Council committee have urge, 
a greatly stepped-up program t 
combat smog. The committe 
studied recommendations included 
in a 24-page report developed bj 


the Council’s research analyst 


Should this plan be adopted, j 
would mean increased expendi 
tures for AP control from $6,60 
to at least $45,000 a year. 


@ East Rutherford, N. J. 
Stricter AP controls are plannef 
by the Board of Health, based of 
information supplied by New Yor 
City AP experts. New ordinane 
will include 
Preliminary meetings have beg 


specific standard 


held with area companies and tm 9 : 


Board in an attempt to elimina 
smoke and odor problems. 


@ Harrisburg, Ohio — An @ 
tempt at statewide control of Al 
has been throttled by a power 
Senate check on appointments 9 


Gov. David L. Lawrence. Unda 


legislation approved in 1959, @ 
governor is empowered to name 


six-member majority on the 1™ 


man AP Control Commission. Th 
law was signed last January am 
appointments submitted in June 


Since then, the names have beel 


locked in the chamber’s Executiv 
Nominations Committee. Reasor 
for the block are not clear. 

“There are no objections to th 
individuals,” caucus chairman Set 
Robert D. Fleming stated. “The} 
object that all segments of indus 
try are not represented.” 


@ Milwaukee — A_ resolutiot 


drafted last month by Count 
Board supervisor Donald F. Webe 
calls for an investigation of th 
county’s AP program. The meas 
ure provides for hearings befo 


the Board’s highway committee 


(Please turn to page 48 
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fir Pollution Apparatus ready for survey. 
ifuminated filter slide permits direct, 
wantitative determination of gaseous pollutants. 


B. Lightweight, compact design makes it easy to 
transport to test site. Even untrained personne! 
can make initial studies with the Cenco Test Apparatus. 


rs of ¢ 
e urged 
ram ti 
mmitte 
neludeg 
ped by 


analyst Apparatus should be placed on automobile D. Colorimeter is used to estimate gaseous 
nted, ifm foot for atmospheric testing. Deionized water pollutants. Cenco Field Test Apparatus can 
xpendigme (carried in demineralizer) is used to com- test over 18 major pollutants. 

| $6,606 plete sampling solutions. 
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7 You can make on-the-spot surveys of 18 major 
to thé pollutants in just minutes. This new Air Pollution 


= Test Apparatus is ideal for detection where fast 


indus accurate information is needed. It can also be used to 
make initial studies of previously unsurveyed areas 


solutiomy Prior to the setting up of a monitoring program. 
= Trained personnel are not required for operation. 


of th) The Field Test Apparatus is portable, lightweight 


, ce and easy to set up and use. It was developed by Kem- 


mitte@qy Tech-Laboratories, Inc. of Baton Rouge, La., for the CENTRAL SCIENTIFIC COMPANY 


: A Subsidiary of Cenco Instruments Corporation 3 
age #1) U.S. Department of Health, Education and Welfare. 1718-R—Irving Pk Rd. Chicago 13, Illinois ; 
: ; Branches and Wareh — Mountainside, N. J. 
sR, 196 For details, write for Booklet 313. Somerville, r+ . Birmingham ° Sente Che e Los Angeles 

No. 20770 $595.00 Tulsa « Houston « Toronto « Montreal « Vancouver « Ottawa 
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mB AIR ENGINESRUING newslette 


For Hot Spots . . . Air Conditioned Clothing 


For industrial hot spots and similar applications, a patent has been granted 
for clothing with built-in thermo-electric cooling points. Clothing is not yet 
in production. 


Plastic Heat Exchangers In Research Phase 


A plastic firm has come up with the idea of using plastic for heat ex- 
changers. Plastic costs cents instead of dollars per square foot. Although its 
heat conductivity factors are of course far lower than metal, where space 
permits, plastic heat exchangers can be made with larger surface areas. to come 
up with equivalent heat transfer. Use is expected to be limited to applications 
where pressures on both sides of the heat exchanger are about equal. 


Complete Industrial Air Service Featured At Power Show 


Among the hundreds of exhibits at the 24th National Exposition of Power 
a and Mechanical Engineering, Nov. 28-Dec. 2, N. Y. Coliseum, New York City, 
* N. Y., will be a complete industrial air service that includes factory air con- 
ditioning, air pollution control, air and gas handling and movement of dry 
materials by forced air. 

A new instrument to be shown will measure as low as 1 to 20 parts per 
million of oxygen in other gases. This instrument also comes with a stainless 
steel regulator for measurement of total impurities of less than 10 ppm. 


“4 Large Industrial Air Conditioning Market Seen 


“The broadest areas of prospective growth are those in which economic 
benefits justify the investment,” said Cloud Wampler, Carrier Corp., president. 

Writing as the guest editorialist in the New York Herald Tribune, Mr. 
Wampler stated that the nation’s industrial air conditioning market remains vir- 
tually untapped. Only 8 percent of the 6.1 billion sq. ft. of enclosed industrial 
space, housing 12 million workers, is air conditioned, he stated. 

Speaking of hospitals, Mr. Wampler said that air conditioning helps in- 
crease hospital census during summer months, to defray fixed expenses, and 
that only 13 percent of all floor space in all hospitals is air conditioned. 

Quoting from the U. S. General Services Administration survey of air con- 
ditioning as related to employee efficiency, Mr. Wampler said that only a seven- 
minute savings per day per employee (or 1.5%/year) will more than pay for 
the expense of air conditioning. 


0 

AEC Charged With Hoarding Uranium Dust Collection Techniques } , 
The Uranium Institute of America has charged the Grand Junction, Colo., m 

operations office of the Atomic Energy Commission with withholding secret U 

data on uranium dust collection procedures. . 4 

The uranium producer’s group charged that the AEC is holding back on ‘ 

dust collection methods that would permit sizeable sums to be realized through Ls 

product collection. n 


Bureau Of Mines Declares ‘‘Germ Warfare’’ On Smokestack Sulphur 


Bacteria that will be able to “eat” sulphur out of gases in industrial smoke- 
stacks are being tested by the Bureau of Mines in Pittsburgh. Bacteria are 
being tested on various types of coals. Commercial applications are foreseen. 
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ALL 
NEW 


HGllAlH 


| MIXING 
BOXES 


A MAJOR DEVELOPMENT IN 
CONSTANT CONTROL AND DISTRIBUTION 
OF HIGH VELOCITY TEMPERED AIR 


A simple design of the all new AGITAIR Type “O” 
series, high velocity mixing boxes eliminates all 
troublesome linkages and pivots. Only one motor 
is employed to operate the inlet valves which are 
driven directly, guaranteeing instantaneous re- 
sponse with no lost motion or backlash. 


The mixing valves proportion the hot and cold air 
in response to the room thermostat and the unique 
AGITROL volume regulator guarantees constant 
control of air delivery at the required volume. 


Comprehensive noise attenuation tests were con- 
ducted to assure extremely low sound ratings for 
ceiling and under the window units. And for noise- 
less, draftless distribution of the conditioned air 
from these units, there is a complete line of 
AGITAIR diffusers and grilles from which to choose. 


Technical catalog HV-100 contains complete per- 
formance data and dimensions on all AGITAIR 


FEATURES units. Write for your copy today. 

. One motor — no linkages. 
t Aluminum inlet valves driven directly — instantaneous response ... no lost 
motion... no backlash. 

» Unique AGITROL valve (constant volume regulator) actuated solely by the 
@ supply air. 
' Both mixing and attenuation chambers fabricated of galvanized or gal- 
vannealed steel... sealed to prevent air leakage. 
b Split fabrication of attenuation chamber permits dimension adaptation to 
meet most space limitations. 


AIR DEVICES INC. 
185 MADISON AVENUE * NEW YORK 16,N. Y. 


BETTER PRODUCTS FOR 
AIR DISTRIBUTION + AIR CLEANING + AIR EXHAUST 
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New PRODUCTS 


RF Radiation Protective Suit 


Purpose: Claimed to _ afford 
complete protection from _ the 
harmful biological effects of elec- 
tro-magnetic radiation. 

Features: New, one-piece gar- 
ment has a shielding effectiveness 
of 50 db over a frequency range 
of 30 mc to 1000 me, and is arc 
resistant to a potential up to 4000 
volts. Permits continuous opera- 
tion during necessary inspection, 
repair and maintenance in high 
level radar fields. 

Tests have shown the protective 
suit can be safely worn in areas 
where the RF level is 10,000 times 
greater than the USAF maximum 
safe limit of 10 milliwatts/sq. cm. 
Consisting of four layers of ma- 
terial, and with a patented safety 
lock closure to maintain positive 
shielding integrity, the suit will 
remain pliant and flexible down to 
-40°F. 

Source: Engineering Division, 
Filtron Co., Inc., Dept. AE-11, 
Flushing, N. Y. 


Hi-Flow Tape Air Sampler 


Purpose: To provide versatility 
in sampling atmospheric particu- 
late matter. 

Features: Flow rates measured 
by pressure drop across filter 
(measured on vacuum gauge). 


20 


Spiral-loading cartridge on take 
up side permits sample spots to 
remain intact and undisturbed be- 
cause of no over-lay. Spiral length 
of tape in cartridge is approxi- 
mately 52 in. Tape supply spool 
holds 100 ft rolls, equal to approxi- 
mately 23 cartridge loadings each 
having 60 sample spots. 

Timing mechanism automatical- 
ly controls sampling time and 
moves tape to new spot. Sampling 
periods of 0-30 hours marked in 
4 hour intervals, 30 second time 
lapse between indexing of spots. 
15 in. x 19 in., weight 50 Ibs. 
Price $605 with 100 ft tape, f.o.b. 

Source: Research Appliance Co., 
Dept AE, P.O. Box 307, Allison 
Park, Pa. 


New Conversion Unit 


Purpose: Maintenance-free sili- 
con rectifier designed for electro- 
static precipitators. 

Features: Costs about 13 of a 
complete new power pack. Utilizes 
all existing equipment with the 
exception of the rectifier motor, 
disc, shoes, suppressor elements 
and pedestal. Ties in with present 
AC connections, and also with the 
DC switchgear which distributes 
the rectified power. 

Silicon rectifier has no moving 
parts and its electrical efficiency 
is claimed by manufacturer to be 
approximately 25 percent greater 
than the mechanical type. Com- 
plete replacement can be accom- 
plished in six to eight man hours. 

New rectifier is made up of four 
independent rectifier units, and 
has a choke in the output line to 
protect the rectifier from high 
voltage feedbacks. Each of four 
rectifier units comprises two racks 
of silicon diodes immersed in an 
insulated container of dielectric 
fluid. 

Source: Buell Engineering Co., 
Inc., Dept. AE-11, 123 William 


St., New York. 


Saas a 


Rents Duct Furnace 


Purpose: For use downstream o 
cooling surface in air conditioning 
systems. 

Features: Built-in by-pass offer 
ed as standard equipment said t 
eliminate need and expense of add 
ing separate by-pass duct t 
handle the greater cfm require 
by systems providing cooling. As 
a result, all air passes throug 
the duct furnace, reducing in 
ternal static pressure. 


Burners are stainless steel; heat 
exchangers are either stainless 0 
aluminum steel; casings are alu 
minized steel. Furnaces may ba 
installed side by side in unlimited 
numbers with any one of thre 
height groupings. 

Six sizes ranging from 15,000 
to 300,000 Btu/hr input. Al 
models are A.G.A. approved fo 
use on natural, mixed or LP gasesg 
Controls are designed for 24 oa 
service and can be converted tm 
155 v and 230 v_ operation 7 
means of optional transformer § 

Source: Modine Manufacturing 
Co., Dept. AE-11, 1500 DeKoveiiag 
Ave., Racine, Wisc. . 


Temperature Controller 


Purpose: To compensate z 
humidity rise by lowering (am 
bulb temperature automatically: 

Features: Combines thermos 
and humidistat: the thermosta® 
begins compressor operation @% iff | 
the thermostat setting were (0mm 
or three degrees below its setting. iam 

Source: Chrysler Airtemiy 
Dept. AE, P.O. Box 1037, Daya 
1, Ohio. 


(Please turn to page #/e 
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“the 
miracle 
mat” 


s1:0N GUARD 
a ON Dust, dirt, and grime can’t invade your clean 


room when workers gain entry across a 


MIRACLE MAT! The instant feet touch 
AG Al NST the MIRACLE MAT?’S attractive floor 
grille, thousands of tough bristles go to work 


af . . . whisking dirt from soles and heels. . . 


a AUTOMATICALLY! 
d W. A ‘ K om I N Even the most absent minded worker gets 
his shoes scrubbed before he enters the area. 


And, best of all, the dirt drops through the 


: 
i 


a grille, is collected in an easy-to-clean trap, 
races DI RT! and doesn’t accumulate on the threshold. 
Team ¢ bd Users claim lower maintenance costs,’ im- 
‘itioning proved floor wear, cleaner atmosphere . . . and 
fewer quality rejects. MIRACLE MAT is 
$8 offer = specified by leading precision manufacturers 
> a for ‘‘white room” protection. 
uct tg zB 
require ae Sturdy-Handsome Anodized Aluminum Grille 
ing. As ae 
throug bee Power-Driven Adjustable Nylon Brushes 
ing in a 
4 Instant Step-On Pressure Controls 
el; heat ee 
nlens ¢ ee Convenient Dirt Trap 
ire alu ae 
may 0a ¥ ‘ 
limited 
f three - 
75,000 
it. Al . 
ed fora. 
> gases ain 
24-volti 
rted tom 
ion by ae 
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PROGRESSIVE ENGINEERING CO. 
HOLLAND, MICHIGAN 


Please send more details on the Miracle Mat 


Name 


Address 


temp. i MIC ENERGY COMMISSION SYLVANIA. ‘ 
ROA -LOCKHEED AVIA City 
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specify 
ANGELICA 


UNIFORMS 


Wherever utmost cleanliness is a 
must, Angelica is the scientific 
choice! Engineered “down to the 
last thread” for full protection of 
delicate assemblies. Smooth mono- 
filament fabrics create no lint — 
Angelica’s superb tailoring allows 
none to gather. Acid-resistant and 
static free fabrics in styles for every 
job—comfortable, easy to launder, 
ong wearing. 

Whether you rent or buy, your An- 
gelica representative will help you, 
as he has others—to choose the right 
garments for your needs. 


ae 


4 7, 2 e 
f UNIFORMS 


1429 OLIVE ST., ST. LOUIS 3, MO. 

107 W. 48th ST., NEW YORK 36, N. Y. 

177 N. MICHIGAN AVE., CHICAGO 1, ILL. 
1900 W. PICO BLVD., LOS ANGELES 6, CALIF. 
317 HAYDEN ST., N.W., ATLANTA 13, GA. 


“7 
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New PRODUCTS 


(Continued from page 20) 


EE ites lll nivalis a 


Reverse-air Jet Dust Filter 


Purpose: For use in recovery of 
industrial process dust. 

Features: Increased standardiza- 
tion with reduction of number of 
component parts. Blow-ring as- 


sembly features “low-rate” adjust- 
ing springs. Uses automatic pres- 
sure control for cleaning, without 
requiring shut-down or by-passing. 

Source: Koppers Co., Inc., Metal 
Dept. AE-11, 


Products Division, 
Baltimore, Md. 


Electric Unit Heaters 


Purpose: Manufacturer’s new 
series designed to solve space 
heating problems in factories, pub- 
lic buildings, stores, garages, ware- 
houses and other similar estab- 
lishments. 

Features: Compact in construc- 
tion, sturdy metal sheath electric 
elements with built-in line voltage 
overheat protection. Wide fin spac- 


ing permits efficient, €CONomicgimrnctio 
operation even in dirty atmos soure 
pheres. Fan motor is totally eile D 
closed, has built-in thermal oye, 
load protection. 

Source: Edwin L. Wiegand (), 
Chromalox Division, Dept. AR. 
Pittsburgh, Penn. 


Zone Control Infra-red Heater 


Purpose: For infra-red heating} 
concentrated on specific areas. 

Features: Ten models, thread 
sizes (191% in., 33 in. and 39 inl. 
fixtures), semi-parabolic shaped 
reflectors and special end reflec 
tors to assure optimum coverage 

Source: Apextro Products Cv. 
Division of Apex Sheet Metal 
Works; Inc., Dept. AE, 1821 N 
Eastlake Ave., Los Angeles 31 
Calif. 


ve .. a if 
“Tite-Seal’”’ Headgear 
Purpose: For industrial work 
ers, firemen, policemen — anyone 
using the same mask all the time 
where time is important in enter 
ing hazardous areas. 
Features: Contour fitting plas 
tic in the headgear allows ¢asy 
comfortable fit on any siz ? 
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» head. Mask is claimed to be 
tight. Safety hats and fire 
mets may be worn without ob- 
action from patented headgear. 
gurce: Wilson Products Divi- 
, Dept. AEH-11, Reading, Penn. 
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wminal Control Units 


Purpose: Control units for all- 
t high-velocity systems. 


‘a Features: Units are available in 


ceiling models and two 


ndow/perimeter models. Ceiling 
els come in six sizes and win- 
iw/perimeter models 


in three 


sizes. Ceiling units can be had 
with end discharge, bottom dis- 
charge, or multi-discharge. 

Claimed by manufacturer to 
(a) reduce high velocities and 
pressures for discharge of air at 
conventional low velocity values; 
(b) proportion hot and cold flows 
in response to room thermostat; 
(c) mix hot and cold flows to 
provide uniform temperature at 
discharge; (d) attenuate self- 
generated noise and duct airborne 
noise; and (e) automatically con- 
trol volume of air discharge de- 
spite static pressure unbalance (or 
provide manual control). 

Source: Carnes Corp., Dept. AE- 
11, Verona, Wisc. 


Heat Exchanger 
‘“‘Rotary-X-Changer”’ 

Purpose: To recover heat from 
contaminated exhaust air, or to 
cool incoming air to air condi- 
tioned or refrigerated space. 

Features: Engineered to fit into 
the intake and exhaust of a venti- 
lation system. A rotary wheel 
within the exchanger, filled with 
heat absorbing material, absorbs 
heat from contaminated exhaust 
air and transfers it to incoming 
fresh air. 


Source: Heat Recovery Corp., 
Dept. AE-11, 671 Mt. Prospect 
Ave., Newark 4, N. J. 


pe ee 


Temperature Indicator 


Purpose: For use in steam- 
generating plants, general indus- 
try and consulting engineer use. 

Features: Unit has thermistor 
sensing probes and batteries 
claimed to have an estimated life 
of several thousand hours. Avail- 
able in ten different ranges, span- 
ning -30 to 350°F. Uses inter- 
changeable probes in air, liquid 
and surface temperature sensing. 
Indicators are priced at $59.50 and 


probes at $35, f.o.b., Ashland, 
Mass. Model #583. 
Source: Fenwal Incorporated, 


Dept. AE-11, Ashland, Mass. 
(Please turn to following page) 
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JOHN WOOD COMPANY 


AIR POLLUTION CONTROL DIVISION. 


FABRIC FILTER 


HIGH EFFICIENCY DUST COLLECTION 


YERZLEY SCRUBBER 
GAS CLEANING ABSORPTION 


CYCLONE COLLECTOR 
SIMPLE OPERATION, EASY INSTALLATION 


Oe experts in product recovery and air pollution 


ee oe wcities the opportunity to discuss 


any of your coliiltin problems with you. 


WRITE FOR EQUIPMENT BULLETINS 
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Mew PRODUCTS 


(Continued from preceding page) 


Refractory Smokestacks 


Purpose: For use with commer- 
cial and industria: incinerators, 
boilers, and furnaces. 

Features: Insulated thimble fits 
around the smokestack sections 
where they pass through floors 


and roof and may be installed with 
zero inches clearance to combust- 
ibles. With the insulated thimble 
in place, actual clearance from the 
stack section itself to combustible 
floor and roof materials is reduced 
from 18 in. to 3 in. 


In non-combustible construction 
the insulated thimble is not re- 
quired because only a four in. 
clearance is necessary. In com- 
bustible construction only a six-in. 
clearance is required if flue gas 
temperatures don’t exceed 1000°F. 

Flashing and counterflashing of- 
fered by manufacturer for the first 
time. Insulated thimble and acces- 
sories available in appropriate 
sizes for each of the eight inner 
diameters in which the stack is 
offered: .10, 12, 15, 18, 21, 24, 30 
and 36 in. Underwriters Labora- 
tory approved. 

Source: Van Packer Co., Dept. 
AE-11, 1232 McKinley Ave., Chi- 
cago Heights, Il. 


Steam Converter 


Purpose: For use in heating ra- 
diation water with steam. 


Features: Piping design jg sim 
plified and design work ig reduced 
Said to be highly efficient for prog 
viding heating water for offic 
space in industrial buildings, Whol 
applied to high buildings, converts 
er keeps static heads at reasonahid 
levels. 

Source: Dunham-Bush, Dept} 
AE-11, 179 South St., West Har, 
ford 10, Conn. 


Material Intake Valves 


Purpose: Employed in the re 
moval or transport of dry, fream 
flowing, powdery or granular ma 
terials from hoppers, bins anda 
dust collectors. 

Features: Material intake valves 
are suitable for use on two through 
lines and comem 


| six inch pipe 

| equipped with standard eight inch 
flanged connections which permit 

| simple and rapid installation o 

| 

| 

| 


rar 


any bin, hopper or collector. 
Separate air inlet prevents co 
nected equipment from exposure |: 


to full suction of the vacuum sys 
tem. Design of these material in 
| take valves provides for thorough 
| mixing of air and material to in 
sure smooth, non-clogging flow. 
| Source: U.S. Hoffman Ma 
| chinery Corp., Dept. EM ( AE-11), 
| 


103 Fourth Ave., New York 3. 


We must admit we're 

stretching it a bit when we 
picture this unit in a desert dust 
storm. Actually, this is a stock dust-free 
enclosure of stainless steel, designed to be 
assembled with counter parts for produc- 
tion line industrial use and can easily func- 
tion perfectly under such conditions. 


We are a division of Kewaunee Manufac- 
turing Co., specializing in engineering and 
production of highly technical equipment 
and apparatus for research and industry. 
Our experience and facilities qualify us to 
custom design and manufacture, or assem- 
ble from stock, any of the following types 
of enclosures: glove, vacuum and. dry 
boxes; dust free enclosures; and controlled 
atmosphere systems. 


For complete information, : kK e S e E, 
call or write 


4055 Logan Street 


rc, : 
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ckward Curved 
Mower Fan 


Purpose: Redesigned blower 
mimed by manufacturer to meet 
Myreasing need for higher pres- 
me, greater volume, higher velo- 
ties, and quieter operation in 
bwer fans. 

Features: Key to redesign is 
yw fan wheel structure which in- 
wporates mechanical changes 
wed on requirements set by con- 
ating engineers to the air condi- 
ining industry and process in- 
justries. 

Features a deepened inlet cone 
md all welded, backward curved, 


spun wheel shrouds. Design for 
single and double width wheels 
allows for finer tolerances between 
stationary and moving parts. 

Source: Bayley Blower Co., 
Dept. AE-11, 1817 S. 66th St., 
Milwaukee 14, Wisc. 


Resistance Thermometer 


Purpose: For measurement of 
temperatures of irregular surfaces. 

Features: Speed of resistance 
thermometer said to exceed that 
of standard mercury thermometers 
by several orders of magnitude 
(44 time value constant: 2 sec- 
onds). Accuracy of one percent of 
full scale in ranges from 35° to 
350°F is available with the in- 
strument. Sensing element of the 


contact probe is a nickle resistance 
wire which is said to retain its fine 
calibration over many years use. 

Sensing element is one arm of a 
bridge circuit. Changes of tem- 
perature, which unbalance the cir- 
cuit, are indicated on the ther- 
mometer dial. Power source is 
standard flashlight battery. Cali- 
brated for direct reading from 30° 
to 130°F/100° to 350°F, inter- 
changeable by flipping a switch. 
Cost of probe: $37; of the ther- 
mometer, $129. 

Source: Gelman Instrument Co., 
Dept. AE-11, 106 N. Main S&t., 
Chelsea, Michigan. 


Glass Cloth Dust Collector 


Purpose: For use as fabric ar- 
rester where greater than normal 
efficiencies are required and high 
temperatures are a factor. 

Features: Available in_ sizes 
ranging from 1,980 to 17,825 cfm 
in single units. Siliconized custom- 
made glass fabric bags are design- 
ed to withstand constant tempera- 
tures of 550°F. Bags available in 
11% in. diameter and from 14 to 
21 ft. in length. Collapses pneuma- 
tically to dislodge collected dust. 

Source: American Air Filter Co., 
Inc., Dept. AE-11, Louisville 8, 
Kentucky. 


ty 


applications. 


Ptborough, Ontario. 
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FILTER FABRICS- 
THE ELEMENTS: 


No problem is too tough for “1% 
Wheelabrator® Dustube® Collectors —— 


High temperatures, corrosive or abrasive contaminants in 
the collected gases pose no insurmountable problems for 
Wheelabrator Dustube Collectors. These efficient cloth bag °%§ §r 

type collectors are made exceptionally versatile by use of syn- 63 og 
thetic filtering fabrics of treated glass, Nylon, Orlon, Dacron, etc., “11241 
which afford long service life and optimum resistance to acids, alkalis 
or abrasive materials encountered in any specific application. For ex- 
ample, with Wheelabrator Glastube® collectors employing glass 

Se filter fabric tubes, temperatures up to 550° F. can be accommodated. 
Beptiube Collectors offer high efficiency and 


r cost for equipment and operation 

fection efficiencies uniformly above 99% by weight and 95% by dis- 
oration test are regularly achieved by Dustube systems in a wide range 
: For engineering information write to Wheelabrator 
me?., 498 S. Byrkit St., Mishawaka, Ind. In Canada, P. O. Box 490, 
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A NEW CONCEPT in a gas-liquid 
scrubber, said to be an advance 
over more conventional types, in 
that it can be used under flooded 
conditions, has been introduced to 
the new products market. 

The scrubber is furnished with 
two horizontal beds of % inch 
size crushed rock resting on a 
screen support. The beds are six 
inches deep, located one above the 
other, with a two foot space be- 
tween them. The vessel shell is 
constructed of sheet steel, lined 
with polyvinyl chloride. 

A fan located on the gas outlet 
is built integral to the scrubber. 
Windows on the sides of the vessel 
permit observation of the scrub- 
bing action in the beds, and 
manometers are furnished to in- 
dicate the pressure differential 
across each bed. Scrubbing liquid 
enters through spray nozzles lo- 
cated above each bed, and runs 
down through the unit to a drain. 


Principle Of Operation 


In this new-concept scrubber, 
the scrubbing liquid is supported 
by a rising column of gas which 
maintains a flooded condition. 
Due to a flooded bed resistance, 
the air is broken into tiny bubbles, 
about 4 inch in diameter, which 
are completely surrounded by the 
scrubbing liquid. This intimate 
interphase relationship, plus the 
impaction forces due to the con- 
tinuous change of direction and 
bubble break-up, is reported to 
account for rapid absorption. 


Product In Operation 


A recent test conducted by a 
large electric equipment manu- 
facturing company, whose indus- 
trial problem was to find a suit- 
able device to absorb hydrochloric 
acid vapors in concentrations up 
to 10,000 ppm, showed that the 
major part of the acid could be 
absorbed in the first two inches 
of the lower scrubber bed with an 
efficiency of virtually 100 percent. 

The unit operated at 1000 cfm 
of air with water supplied at six 
gpm and a total pressure drop of 
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la New PRODUCT OF THE MONTH 


Recently, an advance in gas-liquid scrubbers 
was made. Here is a report on the units and 
their flooded-bed principle, with applications. 


nine inches. An important feature 
of this installation were the re- 
mote controls which are located 
strategically close to the operating 
personnel responsible for the unit. 
The unit was turned on and off 
from this remote station and its 
performance determined by view- 
ing the manometers located there. 


Handles Obnoxious Fumes 


Another installation was made 
at a long established plant in a 
suburban community. Here the 
problem was obnoxious fumes of 
a complex nature, including vapors 
from vegetable oils, H2S, and vola- 
tile amines. Community legislation 
ordered the plant to clean up or 
shut down. 

Research indicated that by in- 
troducing chemical additives and 
circulating them through one of 
the scrubber beds, the oil accumu- 
lation could be effectively washed 
out and offending odors absorbed. 

At one leading lamp manufac- 
turing plant, the scrubber was 
used to treat fumes from a total of 
six hoods: two in which molybde- 
num mandrels were dissolved in a 
mixture of nitric and _ sulfuric 
acids and four in which steel 
mandrels were dissolved in hydro- 
chloric acid. 

Here, the scrubber installation 
consisted of a total of five units: 
two primary units, 200 cfm each, 
which drew off concentrated fumes 


{111 Lee TT 


os mae : 


+4 


iis en 


for direct absorption of concentrated 
surges of NO» in water. 


Twin units, each rated at 200 cfm, 


of oxides of nitrogen from th 


molybdenum dissolving hoods and | 
returned the clean vent air to the} 
same hoods, and three Secondary 
units of 2000 cfm each, which 
treated the combined gases from 
the six dissolving hoods. 

Tests on this cyclical operation 
showed that the primary units} 
were operating at efficiencies of 
90 percent on peak concentrations 
up to 60,000 ppm. Secondary units 
indicated efficiencies of 70 percent, 

It is reported that overall r. 


moval efficiencies in the order of } 


90 to 95 percent for this applica- 
tion could have been achieved by 
use of two scrubber systems ina 
series with suitable air dilution 
and time delay to allow for r- 
oxidation of nitrogen oxide to 
nitrogen dioxide. 

Further, it was found that the 
scrubber was effective in reducing 
oxide of nitrogen fumes to a level 
at which they are invisible, except 
at short peak periods of the emis- 
sion cycle when a light coloration 
may be observed. 

The entire system handles these 
acid fumes with water as the sole 
scrubbing medium. 

As a final example, in a small 
city, SOz fumes, escaping from a 
hot vat heated with live steam, 
were the cause of serious pollu 
tion complaints. Because of 4 
liquid disposal problem, it was not 
desirous to collect condensate. As 
a result, steam escaping from the 
bath acted as a carrier for the S0: 
fumes. 

Operation of a 100 cfm pilot 
scrubber unit at 200°F, using 2 
solution of sodium carbonate, re 
circulated at one gpm from 4 
sump, resulted in absorption of the 
SOz and discharge of clean steam 
with a minimum of condensation. 

The scrubber and principle of 
operation are the invention 0 
Felix L. Yerzley. Called the 


Yerzley Scrubber, the unit comes | 


in three types: Twin 200 cfm, 1000 
cfm rooftop unit, and a 2000 cfm 
unit. 


Co., Bernardsville, N. J. 
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Purpose: To remove dirt, dust, 
indings, chips, fumes and vapors 
fom air streams. 

Features: Standard elements 
an adapt to most installations. 
Compact, adaptable to metal grind- 
ing and finishing operations. No 
pumps or agitators are used in air- 
washing process said to employ 
ww principle for washing, scrub- 
ting and fogging contaminants out 
if air stream and depositing them 
s wet sludge for manual or auto- 
matic removal. 

Source: DeVilbiss Co., Dept. 
AE-11, Toledo, Ohio. 


Mixing Boxes and 
Attenuation Chambers 


Purpose: For hot and cold air 
jtoportioning in response to room 
thermostat. 

Features: Simple design elimi- 
lates linkages and pivots. Only 
me motor employed to operate 
tixing valves. Unique volume 
tgulator said to guarantee con- 
stant control of air delivery at re- 
quired volume. Attenuation cham- 
ters are designed to assure low 
‘ound ratings. 

Source: Air Devices Inc., Dept. 


#AE-11, 185 Madison Ave., New 


York, N.Y. 


Use Communications Center, 


information about articles, ad- 
vertised products, literature, etc. 


AIR ENGINEERING, NOVEMBER, 1960 


USEFUL INFORMATION 
on 


Activated Charcoal 


for High Percentage Air Recirculation 
and Odor Control 


Bring your files up to date with these bulletins on 
activated charcoal. Just clip this ad and mail it to us. 


[_] Activated Charcoal for Air Purification 
[_] How Activated Charcoal “Traps” Odors 


[_] Air Purification by the Black Magic of Activated 
Charcoal 


[_] Fresh Air Costs Money 


[_] Capacity of Activated Charcoal for Specific 
Vapors 


[_] Hospital Odor Control 
[_] Weigh Odor Control Methods Carefully 


[_] Air Purification with Activated Charcoal 
Filterfolds 


Activated charcoal acts as a positive molecular 
sponge which adsorbs gases, vapors, irritants, toxic 
substances and smog. It enables you to engineer for 
high percentage air recirculation at low cost. 

These and many other bulletins on all applica- 
tions of activated charcoal are available to you. Give 
us the details of your application and we will supply 
specific data and samples. 

We supply a complete line of activated carbons 
for every purpose; design and prefabricate air and 
liquid purification, separation and recovery systems. 
Barnebey-Cheney, Columbus 19, Ohio. 
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Fig. 1: Portion of assembly line in class six white room 
at McDonnell Aircraft Corp. plant. Workers are assem- 
bling “Project Mercury” space capsules, in which first 
American astronauts will go into orbital flight. 


A speck of dust in complex 
gear of manned space capsule 
in project Mercury could tumble 
astronaut out of orbit. Here’s 
how McDonnell Aircraft Corp. 
builds space capsules under 
super-clean conditions. Article 
gives white room design, con- 
struction, make-up air and zone 
control, maintenance details. 


A sicniricant Rote in the space age was undertaken 
by McDonnell Aircraft when the National Aero- 
nautics and Space Administration selected McDonnell 
to design, develop, and construct the first U.S. 
manned Space Capsules. 

The capsule is designed to carry a human astro- 
naut beyond the atmosphere into orbital flight around 
the earth and bring him safely back to earth. The 
program, called “Project Mercury,” will provide a 
means of recording and studying the psychological 
and physiological effects of space flight on man. 

The capsule, designed to withstand any antici- 
pated combination of acceleration, heat input, and 
aerodynamic force, will provide a controlled environ- 
ment to protect the astronaut against the hostile con- 
ditions of outer space, and will provide him with 
the option of manual or automatic controls. Optical 
displays will show portions of the earth and sky to 
help him to position the capsule in the desired 
orbital or re-entry attitude. 

In this program, there is no margin for error. 
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by G. R. Kline 
Plant Engineer, McDonnell Aircraft Corp, 


All controls, both reaction and environmental, must 
function perfectly and respond accurately and im. 
mediately. These highly complex electronic control 
can tolerate neither dust particles to interfere with 
operating mechanisms, nor rust which might orig- 
nate from human contact during assembly operations, 
and which might cause equipment failure. Under 
high G loadings, the smallest rivet or drill bit, i 
dropped and not recovered, could become a danger- 
ous projectile and cause failure of a system. To in- 
sure freedom from contamination of the capsules 
and their complex equipment, it is necessary that 
the assembly operations be performed in an area 
having a high degree of environmental perfection- 
an area known as a “Super Clean White Room’. 

To gain access to the Super Clean White Room 
(Fig. 3), personnel must first enter a locker room 
(Zone 1) where their shoe soles are brushed (Fig. 7) 
and vacuumed automatically, and where they must 
change into dust free, company supplied clothing 
All tools, parts, and assemblies must be cleaned prior 
to white room entry. No smoking or eating is pe | 
mitted; pasteboard boxes or paper containers ate 
not permitted; and unnecessary materials of aly 
kind are prohibited to reduce internal generation 
of dust. Cleaning operations during production are 
restricted to damp mopping, and to vacuuming with 
a cleaner with its collection system outside the are 

Such rigid control of environmental conditions 
imposed the following design considerations: 

1. Rooms must be air conditioned to maintain 
a temperature of 74°F and a relative humidity of 
not over 50 percent for worker comfort, control of | 
perspiration, and dimensional control of material. | 
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fe 2; Class six white room, showing a por- 
im of a special electronic assembly area with 
wager pot exhausters. Note light pattern and 
wang diffusers. 
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2, Incoming air must be filtered as completely 
is possible. 

§. Rooms must be completely enclosed and 
ressurized at all times. 

4, Floor must be covered with non-dust- 
generating material. (Vinyl tile was selected.) 

5. Walls and ceilings must be painted with 
white gloss enamel to retard accumulation of dust 
ind facilitate cleaning. 

6. Area must be free of ledges, overhangs, or 
motrusions to minimize dirt traps and simplify 
deaning. 

7. A minimum of 150 foot candles must be 
mintained at the working surfaces of benches. 

8. Entrances to the area must be of the air lock 
ype to minimize pressure loss. 

9. Windows must be provided in each room 
xcept locker room) with intercom systems and 
pss through locks to minimize entry. 

10. A locker room must be provided for stor- 
we of clothing, for dressing, and for personnel 
atrance into the white rooms. 

ll. A central type vacuum cleaning system 
must be provided, with the vacuum producer and 
lischarge outside the area. (See Fig. 6). 

12. An automatic shoe cleaner must be pro- 
ded at the entrance to clean the bottom of em- 
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ployee’s shoes as they enter the area. 

13. Compressed air for production requirements 
must be filtered to the same standards as room air. 

14. The construction site must be on the pro- 
duction floor of the main factory assembly area. 

These specifications, which collectively consti- 
tute a Super Clean White Room, had to be met 
quickly and adequately when the top priority “Proj- 
ect Mercury” mushroomed from the design stage to 
the production stage immediately following selection 
of McDonnell to develop the capsule. 

Normal procedures, which can be followed when 
time permits, had to be discarded in the interest 
of expediency. Design and construction in this case 
had to start before layouts were prepared. As lay- 
outs changed to meet new demands, equipment heat . 
gain calculations and the amount of air required to 
pressurize the rooms also had to be changed. To 
avoid changing basic air conditioning equipment 
several times, a safe figure was calculated for the 
ultimate anticipated maximum loads, and design pro- 
ceeded on this basis. 

While design and construction of the Mercury 
white room was being pushed, production require- 
ments of Electronic assembly were found to require 
a white room, which was equal in size and could be 

(Please turn to following page) 
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Fig. 3: Layout of white room assembly area. 
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Fig. 4: Plan view showing layout of white 
room air handling system, located in truss 
of main factory building. 
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(Continued from preceding page) 

located adjacent to the white room under construc- 
tion. Since the area was similar to the Mercury 
area in heat gain, it was found desirable to combine 
the chilled water circuits, condenser water circuits, 
and the central vacuum system (Fig. 4). This en- 
abled us to double the number of units and to ob- 
tain the air conditioning advantages of a greater ca- 
pacity reduction on light load days, lower installa- 
tion costs per ton, centralized maintenance, and ad- 
ditional flexibility in maintaining continuous condi- 
tioning in event of a partial equipment failure. 

Paralleling of four chillers, for example, enables 
us to maintain desired room conditions in event of 
one chiller failure. This is extremely important, as 
failure to maintain acceptable environmental con- 
ditions could result in a complete shutdown. 

The Mercury White Room is literally a building 
within a building, being erected on the main fac- 
tory floor to meet production requirements. Since 
the lower chord of the main factory truss is 20 ft 
above the main floor, the white room ceiling was 
established at 12 ft, and the wood joist framed ceiling 
was suspended from the main building truss by 
rods, and further supported on load bearing parti- 
tions to enable the room to be devoid of supporting 
columns, and to reduce air conditioning require- 
ments. One area, 30 ft x 35 ft, has a ceiling height 


of 17 ft 6 in. because of special assembly requiring 


more than a 12 ft ceiling. 


The already existing floor of the room is a 19 in| 
thick reinforced concrete slab with basement below. | 


dass si 


Walls are 2 x 4 studding with % in. gypsum board | 
on the interior, and 114 in. Cemesto board on the! 


exterior. The ceiling is constructed of 2 x 8 joists} 
tied into the 6 in. x 12 in. wood beams, covered on | 
the interior with % in. gypsum board, insulate 
with 2 in. fiberglas batts and covered with aluminum | 


decking. 


Lighting consists of ceiling surface mounted 
continuous rows of fluorescent fixtures with com- | 
pletely enclosed prismatic lenses providing for 150 | 
foot candles maintained at bench level. 
vided are electrical services for 120V 60 cycle} t 
single phase, 208V 60 cycle 3 phase, 440V 60 cycle 


3 phase, and 28 volts DC. 


The white room area is divided into assembly } 
rooms, in accordance with the cleanliness priority 
required for the particular assembly operations (Fig. 
3), and is dependent upon the type and amount of | 
operations, amount of traffic, and internally gener- | 
ated dust. The assembly of the environmental and J 
reaction controls is performed in an area separate | 
and isolated from the main sassembly area (Fig. 3). | 
It was agreed that the large assembly room could | 
require a lesser degree of filtration, but not less than | 
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One of many vacuum attachments in floor of 
dass six white room. 


fig. 6: 


Gu average filtration of 85 percent, according to the 


\ational Bureau of Standards Discoloration Method. 
fowever, in anticipation of possible future needs, it 


Jus decided to use super-interception filters. 


The conditioned air entering the space is first 


| we-filtered ahead of the conditioned air fan by a 
Buttery of 35 disposable element filters with an esti- 


mted life of six months, with air conditioning 24 


Jiows per day, 7 days per week. Initial resistance is 
9116 in. w.g., and final resistance, when change is 
Glue, 0.7 in. w.g. Average efficiency is 96 percent 


Jrmoval of all air-borne particles. The final filtering 


mbly 3 
ority 
Fig. 
at of | 
ner: | 
and | 
rate | 


iter the fan is done by two banks of super- 


Jiterception filters, 99.97 percent effective against 


3 micron particles. 

One bank of 15 filters serves zones 1, 2, and 3; 
nd one group of 25 filters serves zones 4 and 5 
Fig. 8). Initial resistance is 0.7 in. w.g., and final 
sistance 2.0 in., w.g., when change is due. Life 


@ estimated at 14,250 hours of service (1 year, 74% 


nonths). A total fan static pressure of 41% in. with 


| ill filters dirty and needing replacement, has been 


| provided for. 


Each room is pressurized to prevent infiltration 
if dust, according to its cleanliness priority which is 
sed on a relative scale of 1 to 10, with class 10 


ving the most stringent requirements. The class 
90 white room has the highest pressure of 0.250 in., 


iid relieves with doors shut, through barometric 
dampers, into the class 6 white room at 0.167 in. 
‘Fig. 3). The anteroom and the locker room are 


g™intained at 0.125 in. and relieve to the general 


hop (at zero reference pressure) through a relief 
tir duct connected to the automatic shoe cleaner. 
The class 6 white room relieves to the main fac- 


Fig. 7: Automatic air shoe cleaner at entrance to locker room. 


NR ENGINEERING, NOVEMBER, 1960 


tory area (Fig. 3) through barometric dampers above 
the oven area (outside the white rooms) and in the 
return air duct (Fig. 4). The return air grille is 
14 ft above the floor and is located in the high ceil- 
ing area directly below the air handling platform 
in the trusses. 

Fresh air requirements were computed on the 
following basis: 

1. The opening of the entry doors into the 
locker room and anteroom would cause a loss of the 
2700 cfm supplied directly to these rooms. In addi- 
tion, with the higher pressurization of the class 6 
and 10 rooms and their entry doors open to the 
locker room, the outflow potential rises to 7000 cfm. 

2. 6000 cfm of objectionable fumes must be 
continually exhausted. 

8. 2000 cfm must be allowed for barometric 
damper loss around the edge of the dampers. 

4. In mild weather, economizer controls will 
position to bring in 100 percent outside air, (fan 
cfm = 32,000). 

Barometric dampers were sized for relieving all 
32,000 cfm. The proportioning dampers in the re- 
turn air duct were sized for a maximum of 17,000 
cfm with a 0.25 in. pressure drop. 

The field erected multi zone air handling unit, 
located on the overhead equipment platform, air 
conditions all sections of the white room area, with 
five separate zones individually controlled (Fig. 1). 
Each zone has a thermostat and humidistat com- 
bined under a common cover. 

The pneumatic control system operates as follows: 

When temperature or humidity rises above the 
zone thermostat or humidistat setting, a three-way 
valve modulates chilled water flow to the cooling 
coil to maintain desired temperature and humidity. 
The thermostat also modulates a steam reheat valve 
to maintain desired room temperature after de- 


(Please turn to following page) 
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(Continued from preceding page) 
humidification has been accomplished. 

When the supply fan is not running, all controls 
assume their normal postions. As the fan starts, an 
air valve is energized to allow the following sequence 
(Fig. 4): 

Thermostat T-1 (in discharge plenum) modu- 
lates damper D-2 (main factory air), D-3 (outside 


A a rise in outdoor temperature to 54°, an out! GU] 
door thermostat controls three P.E. switches to: 
(1) start the condenser water pump, (2) start the 
chilled water pump, and (3) energize a solenoid tir In 
valve to activate an eight point pneumatic Step con. 

(Please turn to page 58) 


air), and D-4 (return air) to maintain the desired CREDITS 
fan discharge temperature of 55°. When outside Architect: Plant Engineering 
temperature rises above 65°, thermostat T-2, (outside aan: rns in 
: : : cg General Contractor: McDonnell Aircraft , 
air) overrides T-1 to return dampers to their mini- Field Supervision: Corporation 2 
mum positions. As fan discharge temperature drops Room Construction: Schmelig Construction ¥ 
to 50°, thermostat T-3 (in discharge plenum) acts Piping: neti aad C b 
as a low limit to return dampers D-3 and D-4 to i TW Meine al ee 
their normal positions, and opens D-2 to limit the Sheet Metal Co. 
outside air-shop air mixture to 50°. Static pressure pared ae vice = 
° ° ectrical: ft 
regulator R-1 modulates damper D-1 to maintain ements — a 
constant air flow, the control line being restricted EQUIPMENT INSTALLED Be. 
for slow action. The prime function of the Johnson — Chillers: adhe 0 4 a 
Service Co. R-302 static pressure regulator is to re- Cooling OO The M sare Co. M 
move resistance to flow at D-1 to offset increasing Pumps: Bell and Gossett 
filter resistance as the filters become dirty. The Supply age i aoe m 
: ? : erosolve No. estinghouse Electric 
damper 1S designed to react slowly so it will not Filters; Pre-fiilters and Corp., Sturtevant Div. 
react to pressure changes caused by normal open- super-interception 
ing and closing of doors, and assures constant flow filters: Cambridge Filter Corp. 
to all zones after the original balancing of zone vd een a 
ontrols: Johnson Service Co. 
dampers. Vacuum Producer: Spencer Turbine Co. 
The control sequence for chiller operations is as Shoe Cleaner: The Progressive 
follows: Engineering Co. 
Met 
REGULATIONS FOR PERSONNEL ENTERING sure 
CLASS 6 AND/OR CLASS 10 WHITE ROOMS ind 
loge 
Tool boxes shall not be allowed within white room. | fd 
Hand tools shall be cleaned prior to entry; carried in and stored in wire baskets. 
Parts and assemblies shall be cleaned prior to white room entry. GEN 
Pasteboard boxes or paper containers are not permitted within white room. ton 
Full white uniforms are mandatory at all times for all personnel in white room. natch 
This includes cap, coveralls and shoes for full time employees including socks for w “ 


those entering capsule; cap, shop coat and plastic footlets for visitors. 
Full uniform shall be removed and street shoes worn when leaving white room. 
Clothing shall be changed at least once every two days or more as required. 


Uniforms shall be properly fastened at all times within the white room. Caps shall 
be worn in such a manner that they cover the largest portion of wearer's hair. 


Visitors not permitted to enter white room except with supervisory authorization. 
Locker tops shall be kept clean and clear of clothing or other materials. 

Lockers shall be kept neat and clean inside. Periodic checks will be made. 
Hands shall be clean while performing all work. 

Unnecessary material of any type shall be prohibited in the white room. 
Smoking or eating shall not be permitted in locker room or white room at any time. 


Damp mopping may be accomplished during working hours — floor polishing shall 
be allowed only during non-working shifts. 


Assemblies shall be covered during non-working shifts with plastic sheet. 


ilters 
iB tessi 
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Sc 
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By William V. Andresen 
Chief Industrial Hygienist 
American Cyanamid Co. 


Methods of ventilation of pres- 
sure filters used in the chemical 
gndustry are here discussed, 
Jogether with attendant problems 
ifdesign, control, and exposure. 


GENERAL CONSIDERATIONS in chemical filtra- 
im and the design of ventilation for vacuum filters, 
utch and continuous, were discussed in the previ- 
ws article, (Oct. issue). 

There are three general types of closed pressure 
giters used in chemical processing: (1) Nutsche 
hessure Filter; (2) Leaf Type Filter, and (3) Cart- 
Bilge Filter. 

Solvents, acids, alkalis and other toxic or irri- 
ting liquids may be utilized in closed pressure 
Pitations as the liquid to be filtered or as the 
g’shing liquor. Since the filter is closed during 
#tation and washing cycles, no employee exposure 
xcurs during these operations. Exposure may 
xcur during removal of the filtered product or dur- 
Ng filter cleaning and setting-up operations. 
| In some filtrations, it is possible to backwash the 
#ter with water and remove all toxic or irritating 
material before opening the filter casing. In such 
l operation, ventilation for the control of toxic or 
gtitating gases, mists and vapors is not required. 
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Industrial Ventilation 


| | n The 
1 : Chemical Industry 


” a - er 
Meee Mkt aed % 


View of American Cyanamid Co.’s new aniline manufac- 
turing facilities at Willow Island, W. Va. Plants such 
as these require careful design of ventilating systems 
to maintain employee health. 


One type of pressure filter used in chemical fil- 


tration is the Nutsche filter It is generally used 
to deliquify and wash a final solid product. This 
filter is similar in design to the Nutsche vacuum 
filter described in a previous article. However, the 
filter medium is enclosed in a pressure-tight casing 
and filtration is accomplished by pumping a solid- 
liquid mixture into the casing under pressure, which 
forces the liquid through the filter into a collecting 
chamber. Washing of the filter cake is accomplished 
by pumping the wash liquid into the casing under 
pressure. Air pressure is used to deliquify the filter 
cake prior to cake removal. 

Fig. 1 shows a hood design for one type of 
Nutsche pressure filter for control purposes during 
cake removal. The filter casing is provided with a 
door in the side for removal of the filter cake. This 
booth type hood enclosure is provided with flexi- 

(Please turn to following page) 


WILLIAM ANDRESEN is chief indus- 
trial hygienist for the American Cyan- 
amid Co. A graduate engineer, he is 
vice chairman of the Bergen County, New 
Jersey air pollution control committee. 
He is also a delegate from the National 
Safety Council to the American Standards 
Association committee Z-9 on industrial 
ventilation. He is a member of the Ameri- 
can Industrial Hygiene Association. 
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DUCT TO FAN. DUCT VELOCITY 


2000 F.P.M. 
HOOD ENCLOSURE 
FACE VELOCITY 
100 F.P.M. 

FILTER 

SLURRY 
FLE PRESSURE 
a A CASING 

- 
C1 |_— poor 

FILTER Lf FILTER 
OPENING / DRAIN 
TO REMOVE 
MATERIAL ~~ 


HOOD MAY BE HINGED TO 
PERMIT TIGHTENING OF 


DOOR BOLTS 


Fig. 1: A booth type hood enclosure provided with flexi- 
ble sides to allow easy opening and closing of filter door. 
Designed for a Nutsche pressure filter. 


(Continued from preceding page) 


ble sides to allow easy opening and closing of the 
filter door. A velocity of 100 fpm across the hood 
face will usually provide the desired control. 

Satisfactory control may also be realized by 
using a portable hood which may be attached to the 
filter door when it is opened. A hood design similar 
to the one shown in Fig. 1 may be used. 


Leaf Type Filter 


The leaf type pressure filter is widely used both 
for filtration of a final solid product and for clarifi- 
cation of a liquid product. The leaf type enclosed 
pressure filter is available in various sizes. Both 
horizontal and vertical filters are available commer- 
cially. In either design, the material to be filtered is 
introduced under pressure into the casing containing 
the filter leaves. Liquid filters through the porous 
face of the leaves to the inside of the leaves and 
is discharged through a pipe outside of the filter. 

Usually no problem occurs during filtration and 
washing. If the filter cake can be washed free of 
contaminant or sluiced off the filter leaves as in 
self-sluicing designs, no exposure problem will be 
encountered in filter cleaning either. In many filtra- 
tions, it is impossible or undesirable to wash the 
filter before opening and cleaning hood enclosure 
and mechanical ventilation may be required to con- 
trol toxic or irritating gases, mists and vapors. Fig. 2 


34 


HOOD ENCLOSURE 

FILTER DOOR MAY BE 
CONTAINED IN ENCLOSURE 
OR SWUNG BACK TO 
ALLOW FILTER LEAF 
CLEANING FROM BOTH 
SIDES. 


DUCT TO FAN. DUCT 
VELOCITY 2000 F.P.M. 


(het 


RAIL FOR FILTER (Combi 


LEAF REMOVAL 
LTER 

FILTER Wim “ives 

HOUSING x“ 


vee 


FILTER LEAVES 


HOOD OPENING. CoN 
VELOCITY 100 FP 


FLEXIBLE HOOD CURTAINS TRAY INTO WHICH - 
ENCLOSE AS MUCH AS IS FEASIBLE FILTER CAKE 1S DUMPED (mg 1000 OPE 


Fig. 2: Hood design used in conjunction with a hori. Pl F. 
zontal enclosed leaf filter. Sides are flexible, but perma. (WALLY 


nent sides can be utilized. CONTROL 
Big. 4 
shows a hood design which has been used succes. pt 
fully in conjunction with a horizontal enclosed leaf 
filter. ing c 


The hood sides (Fig. 2) are made of flexible the h 
material to facilitate opening and closing of the press of the 
but permanent sides can also be utilized. A co-§ (| 
trol velocity of 100 fpm across the hood face open- i dosex 
ing will usually provide satisfactory control. A tray sen 
may be provided to collect the filter cake removed and | 
during press cleaning. The door of the pressure il {iter 
filter may either be contained within the hood du-§ , if 

(Please turn to page 81) agen 


SLOT HOOD 
SLOT VELOCITY 
2000 F.P.M. 
MAXIMUM 


DUCT TO FAN. 


DUCT VELOCITY @ ‘0 cc 
00 FP. ea 


a — FLANGE 


SLURRY 
INLET 


PRESSURE FILTER 
TOP REMOVED 


Fig. 3: When cleaning filter leaves from a resets 
large vertical closed filter, a hood enclosure similar 
this may be used for control of toxic gas and vapors. 
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(hemical Ventilation ... 
continued from page 34) 


ALTER 
\gAVES 


a DUCT TO FAN. 
DUCT VELOCITY 
2000 F.P.M. 


» 


FILTER 
"HOUSING 


HOOD 

LEAVES * ENCLOSURE 
CONT 
i 
OPENING A 
PUMPED Hi TROL. VELOCITY 
+ Rorie i 0100 F.P.M, WILL 

WIALLY PROVIDE TRAY TO CONTAIN 
PErMA- WB TsFACTORY CLEANINGS AND 

CONTROL WASHINGS 

fig. 4: Should it become necessary to clean filter hous- 

ing between batches, a slot hood such as this will usually 
CESS: I movide control desired. 
d leaf 

ing cleaning operations or swung back outside of 
exible the hood to allow filter leaf cleaning from both sides 
Press i of the hood if it is necessary. 


con = Cleaning of the filter leaves of a vertical type 
opel-@ closed filter is usually accomplished by removing an 
\ tray assembly which contains the leaves from the filter 
noved iH ind cleaning the leaves in a separate area. If the 


ilter cake contains residual toxic or irritating vapors, 
o if it is necessary to use solvents as the cleaning 
agent, it may be necessary to perform the cleaning 
operations within a hood enclosure. Fig. 3 shows 
the design of a hood enclosure which may be used 
to control toxic gas and vapors when cleaning filter 
kaves from a relatively large vertical closed filter. 
The leaf assembly is lifted from the filter by a chain 
hoist and placed within the hood. A 100 cfm hood 
face velocity usually provides satisfactory control. 

The opening of the filter and removal of the 


£ J ‘iter leaf assembly usually takes only a few minutes. 
Fig. 5: Vertical or horizontal leaf pressure filters may 
be enclosed within a ventilated booth, thus allowing op- 
erations to be performed within the booth. 
Woop DUCT TO FAN. DUCT 
# ACLosurE VELOCITY 2000 PP, 
URRY 
LET 
CLOSED 
PRESSURE 
PLTER 3 
H00D OPENING 
FACE VELOCITY 
00 F.P.M. PANEL. —7— 
— MAY BE 
TER IF DESIRED 
- TOLIMIT OPENING 
ively Fi 
RO 
ee can tte TEE 
8. AND CLEANING LIQUID WITHIN HOOD — 
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The filter can then be closed and no control is re- 
quired. If, however, it is necessary to clean the filter 
housing between batches, it may be necessary to 
provide ventilation. 

A slot hood design as is shown in Fig. 4 will 
usually provide the control desired. Small vertical 
or horizontal leaf pressure filters may be enclosed 
within a ventilated booth so that all operations 
where exposure may occur can be performed with- 
in the booth. Fig. 5 shows the general design of 
such an enclosure for a vertical pressure filter. A 
similar design may be used for horizontal filters. 


Satisfactory control can usually be realized by 
a face velocity of 100 fpm across the maximum hood 
opening required for press operations. Containers 
into which the press cake is discharged may be lo- 
cated within the booth enclosure and will not re- 
quire additional control ventilation. The control air 
volume requirements can be lessened by the use of 
sliding panels or curtains at the face of the hood. 


Cartridge Type Filter 


The cartridge type pressure filter consists of a 
“throw-away” filter cartridge which is contained 
within a pressure-tight casing. The cartridge filter 
is usually relatively small and is used to clarify or 
polish liquid products. 

There is no employee exposure during filtration 
because the filter is closed. The removal of the 
filter cartridge for replacement with a new cartridge 
is the only operation in which the operator can be 
exposed to toxic or irritating gases, mists and vapors. 
Although cartridge replacement takes only a short 
period of time, it may be necessary to utilize me- 
chanical exhaust ventilation and hood enclosure to 
provide control of these toxic or irritating gases. 

Fig. 6 shows a method of effective control by en- 
closure of the entire cartridge filter within a venti- 
lated hood. All operations including storage of the 

(Please turn to page 57) 


Fig. 6: Effective control may be obtained by enclosure 
of the entire cartridge filter within a ventilated hood. 
Storage of used cartridge in hood can be accommodated. 


HINGED COVERS (OP TIONAL) 


HOOD OPENING. A FACE CARTRIDGE FILTER 


VELOCITY OF 100 F.P.M. 


WILL USUALLY PROVIDE FAN. 
THE DESIRED CONTROL DUCT VELOCITY 
2000 F.P.M. 


PIPE CONNECTIONS 
TO FILTER TO 
SUIT OPERATIONS 
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Fig. 1: At the A-C Spark Plug Plant in Flint, Mich., 
operators select their own comfort level by manipulat- 
ing dampers at their work station. Cooling chambers 
following glass seal furnaces provide the heat, which 
would otherwise be wasted. 


Where there’s internal heat gain 
there’s usually a way to recover 
heat. Where 
hausted there’s 


there’s air ex- 


often a way to 


squeeze out heat. Here are 
some of these ways, by an 
air engineer who’s done it. 


Tere are Many practical ways to eliminate prob- 
lems of negative pressure due to an insufficient sup- 
ply of make-up air, and at the same time reduce 
overall plant heating costs. We at AC Spark Plug 
Division, Flint plant, have successfully utilized a 
number of methods of squeezing heat from ma- 
chines and processes . . . heat which would, other- 
wise, have been either wasted to atmosphere or 
trapped in ceiling areas. 

At the same time, we have eliminated major 
areas of negative pressure with all of their attend- 
ant problems of cold drafts, hard-to-open doors, and 
dirt infiltration into the plant. Further, our plant is 
far more comfortably heated, which improves em- 
ployee morale, and we have made substantial sav- 
ings in fuel consumption. 

Here at the Flint plant, we employ about 12,000 
people, and have about 3% million sq. ft. of floor 
space. We make some 35 different kinds of prod- 
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In Factories 


by R. N. Becker* 

Industrial Ventilation Engineer 
AC Spark Plug Division 
General Motors Corporation 


*Mr. Becker has been with the 
AC Spark Plug Division of G.M. 
for the past nine years. For the 
past two years he has been spe- 
cializing in plant air conditioning, 
ventilating, dust collection and air 
distribution problems. He has spent 
three years at General Motors In- 
stitute in electrical engineering, 
and has had extensive general 
engineering experience, as well as 
air engineering background. 


ucts in thousands of variations, including spark plugs, 
fuel pumps, auto instrument panels, oil filters and 
their elements, and various items of electronic equip- 
ment. 

The total heat supplied to the AC Dort Highway 
operation by gas, steam and electricity in the year 
1958 totalled 2,023,359,000,000 Btu, (enough to heat 


100,000 homes in the Detroit Area a full heating | 
season). The total calculated space heating require- | 


ments for these buildings amounted to 482,541,000,000 
Btu. 2,023,359,000,000 — 482,541,000,000 = 1,540- 


818,000,000 Btu, a substantial part of which could | 


conceivably be reclaimed and utilized to heat make- 
up air to replace exhausted air and relieve building 


negative pressures. These are round figures; we could | 


not hope to re-use even half of this heat, but the fact 
that our space heating requirement is less than one 
fourth of the total bill seems significant. 
We attacked the problems of eliminating nega 
tive air pressure and conserving heat in three ways: 
(1) Close control over design of all new pro- 
cess equipment as well as all rearrange 
ment of existing equipment. For example, 
all purchase orders and work orders are 
routed over the ventilation engineer's desk 
for his approval. At this stage, we are then 
able to detect ways and means of saving 
heat and make-up air and provide for 
proper ventilation, before major installa- 
tions or alterations are made. 
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fg2: Designing dampers into an original installation 
ylith permits combinations of intake, exhaust and re- 
Swculation, pays dividends on many industrial process 


na Mines. 


(2) Frequent plant-wide 


(3) 


& se panna 8 


surveys to detect 
promiscuous use of exhaust equipment, and 
to devise ways and means of reducing ex- 
cessive waste of air pressure and Btu. 
These surveys also help bring to light new 
ideas for heat conservation. 

Periodic sessions with production super- 
visors and process engineers, to impress 
upon them the important of heat conserva- 
tion and to enlist their aid in this area. 


Let us now consider five “case histories” dealt 


@ with at our Flint plant. 


ilase History No. 1 


This is a production process which washes, dries, 


paints, an 


d cools oil filter shells. Fig. 6 illustrates this 


j process, and gives exhaust and supply air figures. In 


this instance, we have applied a number of our heat 


@"Mservation principles. We have reduced the air 


ahaust volumes well below accepted standards by 
waluation of actual requirements rather than by ap- 
lying a rough “rule of thumb.” 


Basic 


(1) 
(2) 


(3) 


(4) 


principles involved are: 

Sealing off the washer with a high velocity 
curtain. 

Supplying outside air to a turbine type 
blower, where the friction of turbine vanes 
raises temperature of the air to near room 
temperature, at 0° outside. 

Returning heated air from the cooler to 
the building in winter, with dampering for 
exhausting in summer. 

Reducing effective opening of the strip 
tank by hooding the conveyor. 
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x. 3: Gas-fired hea eating furnaces can dcliver grew 
quantities of heat for comfort ventilation ond process ap- 
plications. This type of furnace burns gas under espen- 
tially the same con ‘itions as line burncr muke-up air 


(5) 


Routing warm air from the cooler through 
the oven to reduce the gas required to 
heat the oven. 

It may be noted that we did not succeed in mak- 
ing up all of the air exhausted, but since heat is 
radiated from the equipment in the area, we were 
able to install reversible window fans to make up 
the balance in winter and remove heat in summer. 
Calculating heat from equipment shows that this 
source of make-up air would not require tempering. 


Case History No. 2 


Here is an example of detecting a possible sav- 
ings by survey. In the original installation (Fig. 7), 
blower No. 1 supplied cold air to the cooler and 
blower No. 2 exhausted heated air to the outside. 
No other control of cooler air was provided. Our 
problem was threefold: (1) In winter, cold air spilled 
out at the cooler load station, creating an operator 
comfort problem; (2) heated air was discharged to 
the outside, wasting heat, and (3) temperatures 
above the platform remained high the year around, 
because of adjacent electrical equipment and a near- 
by glass seal furnace. 

We solved our problem in this manner. First, we 
installed a damper at discharge (A), so that the 
operator could control cold air in the cooler. Excess 
cold air cools the area directly above the platform. 
Discharge damper at B was installed to release heat 
to the outside for hot weather operation; discharge 
outlet C was provided to return heat obtained from 
the cooler to the building during cold weather op- 
eration. Blowers 1 and 2 are wired to run simultane- 

(Please turn to following page) 
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Fig. 4: Heat generated in kiln firing ceramic ware, offers 


a tremendous source of uncontaminated “free” heat which 
can be used in many ways to accomplish savings. 


(Continued from preceding page) 
ously. The results of the operation are impressive: 
33,000 cfm of exhaust eliminated, 33,000 cfm make-up 
air supplied to the building. Cost of converting 11 
coolers: $2068. Savings: $6100 per year. 

Evaluation of savings was made according to this 
formula: 


Btu/hr=(Wt. of Std. Air/cf) (Specific heat) 
(cfm) (60) (T;-T») 

Cost of steam=$1.25/1000 Ibs. Condensed= 

$.25/1,000,000 Btu 

Which reduces to: 

1.08 X cfm X (70° - 35°) X $1.25= $ Savings/hr. 
1,000,000 

The figure of $1.25/1000 Ibs. of steam condensed 
is arbitrary since it represents the total cost of the 
power house operation and the actual savings of 
1000 Ibs. may be less than this figure. However, any 
other figures would also be debatable, and we use 
$1.25 to establish relative savings only. 

Since Fig. 7 thus is self-explanatory, we may pass 
on, except to mention that the success of this proj- 
ect relieved a serious heating problem in the spark 
plug plant with a relative small expenditure and re- 
duced our steam load. It might also be noted that 
such substantial savings can be made by application 
of a simple principle: 

Cost $2,068 — Savings $6,100 


Case History No. 3 


This case history is similar to Case Two, except 
that the furnace which supplies the heat is in an 
area which is already over-heated, so it was neces- 
sary to carry the heat into another area. This instal- 
lation represents what we feel to be the ultimate in 
the use of reclaimed heat, where the “free heat” is 
used in conjunction with an existing unit heater as a 
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Fig. 5: Use of water wash dust collectors gives excellen } 


results in cleaning collection air (Case History No, 5) 
from mechanical buffing of zinc parts prior to Copper- 
nickel-chrome plating. This equipment shows substan. 


tial savings in heating steam, in that it operates on 199 | 


percent recirculated air. It has the added advantage of 
providing evaporative cooling in summer and humidifica. 
tion in winter. 


“preheater.” The source of heat used is the exhaust 
from two batteries of radiant gas burners heating a 
heat-treat furnace. 

The sequence of operation (Fig.8) is: 

(1) With outside air temperature above 70, 
thermostats (Fig. 8) T,, T., and Ty; are satisfied. 
Outside air intake louvers (F-A) are open, recircv- 


lation air louvers are closed; damper D-1 is open, } 


damper D-2 is closed, and M.V. is closed. 
(2) A drop in outside air temperature below 


70° actuates T;, which modulates motor (M-2) to | 
open damper D-2, and close damper D-1, maintain- J 


ing a 70° temperature in the plenum of air handling 
unit. 


(3) When a further drop in outside air tem- | 


perature causes air mixture in plenum to drop below 
70°, with D-2 fully open and D-1 fully closed, dis- 
charge air will drop below 70° and T, will modulate 
M-V to maintain 70° discharge. 

(4) If a further drop in outside air temperature 
should cause discharge air to drop below 65° with 
M-V fully open, T, thermostat will modulate M-1 
motor, opening recirculation air louvres and close 
fresh air louvres to maintain 65° discharge air. 

The combustion products of gas from the heat- 
treat furnace are well below the maximum allow- 
able concentration. Dilution at burner hoods is 6:1 


air to gases, and the mixing at the unit heater is an | 
additional 2:1; therefore no problem exists from con- 


tamination. This installation went into operation at 


the beginning of 1959 heating season. To date, | 


there has been no adverse report. 

Since the unit heater and controls were existing 
and it was necessary to remove the heat from the 
gas burners, only the cost of the ductwork can be 
charged to the economic evaluation of the instal- 
lation. Cost of additional ductwork: $432. Savings: 
$4,785 per year. 
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Case History No. 4 


Fig. 9 involves routing heat from one process 
to another to accomplish savings. Here the waste 
air reused is contaminated with smoke, so as to 
render it inacceptable for building heat. However, 
in the immediate vicinity were two platers, each of 
which required hot air to dry off the plater baskets 
prior to loading. As the drawing shows, this had 
been done with steam coils. 

A study revealed that the waste heat available 
was ample to satisfy the drying station. Since the 
dryers were inside the plater enclosure which has a 
high efficiency ventilating system, the contamination 
of the waste air is no problem, because it will be 
exhausted to the outside without coming in contact 


with the personnel. 


Applied to two furnaces and two platers, this ac- 
complished savings of $3,190 per year, with a cost 


of $986. 


Case History No. 5 


As a basic principle we try to install return air 
collectors with dust producing processes. For ex- 
ample, in the case of the production buffing units, 
we have installed air recovery units to extract usable 
heat from dust-laden air (in this case, orifice type 


air washers ). 


These collectors also impart some 
sensible cooling to the area during summer. 


Using the formula in Case History No. 2, the 


Fig. 8: Here heat is reclaimed from radiant gas burners 
(Case History No. 3) to save $4,785.00 per year, at a cost 


of only $432.00 for additional ductwork. 
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Fig. 6: This production process (Case History No. 
1) washes, dries, paints and cools oil filter shells. 
Heat conservation methods have used heat gains 
from these processes to heat other plant areas. 
See chart under Fig. 6. 
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THERMOSTATICALLY CONTROLLED 
SUMMER-WINTER DAMPERS 
CONTINUOUS ROOF 
VENTILATOR FOR 
SUMMER OPERATION 


PRODUCING 
ELECTRICAL 
EQUIPM 


Fig. 7: Heat 
saved in Case 
History No. 2, 
illustrated in 
this drawing 
relieved a 
serious heating 
problem, reduced 
steam load and 
saved $6100.00 
per year. 
Investment in 
equipment was 
$2,068.00 
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buffing units involved 20,000 cfm @ .945¢/16 hr. 
day, which equals $15.12/day savings. Air recovery 
units cost $8,207, plus $5,000 installation costs. At 
$15.12/day/190 working days, savings = $2,872 per 
year. Equipment life expectancy is 20 years, so 
amortization will be accomplished well before end 
life. 


(Please turn to following page) 
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Fig. 9: Heat is routed from one process (Case History 
No. 4) to another. Waste heat reused is contaminated 
with smoke. Waste heat was used to dry off plater 
baskets. 
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Fig. 10: Roof ventilator (Case History No. 6) can blend 
the layer of hot air near ceiling, with outside air, for 
comfort tempering. 


(Continued from preceding page) 


Case History No. 6 


An inexpensive roof mounted (Fig. 10) unit can 
blend a layer of hot air below the ceiling with out- 
side air, to introduce air for comfort tempering at 
a low level, as a source of make-up air. A filter box 
in the roof leads into modulating dampers controlled 
by a bulb below the blower. Manually adjustable 
dampers bleed in fixed quantity of hot air at ceiling 
level. With outside air quantity regulated as needed, 
the unit delivers 68° filtered air to working zones. 
These units can pay for themselves when installed 
near a source of heat at ceiling levels, as for in- 
stance, near a heat treating furnace. Unit provides 
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OUTSIDE AIR TEMPERATURE 


of installation. 


65° 70° 75° 80° 85 90° 
AIR TEMPERATURE RISE IN DUCT 
WITHOUT MIXING COLD AIR 


Fig. 12: Graph shows rise in outside air temperature in a duct bringing make-up 
air to a building, if no attempt at control were made, as related to Fig. 7. 


Fig. 13: Graph shows volumes 
of outside air which must be 
introduced downstream of the 
heat recovery wheel at rising 
outside air temperature, and 
point where heated outside air 
must be spilled to prevent tem- 
perature rise above 
point. See Fig. 7 for schematic 
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Fig. 11: An air-to-air heat recovery wheel will be in. 
stalled this Fall, as shown in this schematic drawing. 
The wheel blends outside air to maintain a constant 
make-up air temperature. 


filtered, tempered air throughout the year, and serves 
for summer ventilation with manual dampers closed 
and outside air damper wide open. 


FUTURE PLANS 9 
Figs. 11, 12, and 13, deal with some of AC’s plans m 
for the future. We have done research on the po §01é 
tential use of air-to-air heat exchangers (heat re § i, 
covery wheel) and at present are installing such a 
unit. on 
Fig. 11 shows the schematic layout of this equip- | sy: 
ment. It becomes immediately obvious that the use 
of a heat exchanger poses some control problems, § 5 
inasmuch as the exhausted air is of a relatively con- 
stant temperature and the outside air is of a widely @ 
varying temperature, which if ignored would result @ ( 
in varying return air temperature. eeu 
We have considered two basic approaches. One, & jig 
to blend outside air with the exhaust air to mai- @ ivg 
(Please turn to page 54) sv 
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Air Sanitation 


With Ultraviolet 
Light 


Part il 


At last, a practical engineering 
guide on application of ultraviolet 
ight for air sanitation in school- 
roms, bakeries, pharmaceutical 
jlants, meat packing, wherever 
air should be sterile. Factual data 
on installation in air conditioning 
systems, air flow, location, lamp 
selection, will be included. 


Last month, the application of ultraviolet light 
or air sanitation of schoolrooms, bakeries, pharma- 
teutical plants, and meat packing industries was 
liscussed. Data on installation in air conditioning 
ystems, air flow location, and lamp selection were 
given. 


F 1942, Proressor F. W. Wells, then of the Uni- 
\ersity of Pennsylvania, reported on a four year study 
if the application of ultraviolet radiation in schools. 
Results showed that the radiation greatly reduced the 
tlassroom spread of measles and chickenpox and, to 
asmall extent, mumps. 


In his experimentation in the Germantown 
friends School in Philadelphia, Wells noted that 


Se 


A package sealing operation in a pharmaceuti- 


cal plant is performed under a sterile hood. Note germi- 
cidal lamp directly over the package. 


during a measle epidemic, four times as many 
students were infected in schoolrooms without ultra- 
violet compared with the irradiated rooms. At 
Swarthmore, Pennsylvania, ultraviolet was installed 


(Please turn to following page) 


MONTHLY ABSENTEE RATE AT 
THE NATIONAL CHILD RESEARCH CENTER 


— ee Five your average before instalforion | 
} of ultraviolet lamps } 


“Te sabenasbormabe Average after jastetlenion of tres. =| =f 
| violet lomps fo January 1950 © i 
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Average efter instelletion 
violet lamps to April 1960 
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by J. C. Hoffman, Commercial Engineering Dep’t., and R. Nagy, Ph.D., Research Dep’t., 


Lamp Division, Westinghouse Electric Corp. 
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(Continued from preceding page) 

in the primary schools where the attack rate of 
measles had been six times as heavy as in the high 
school. Following an ultraviolet lamp installation 
this attack rate was reversed sharply. Only one-third 
of the cases were in the more susceptible lower 
grades groups. 

A more comprehensive study of air irradiation 
was started in 1943 at the Camp Sampson Naval 
Training Station in New York. Germicidal lamps 
were placed in sleeping quarters only and located so 
as to irradiate both the upper air of the barracks and 
under the bunks. It was felt that the hours of sleep 
were most important in the transfer of respiratory 
infection. After two years Wheeler and his associates 
reported a 25 percent reduction of respiratory illness 
in the irradiated barracks as compared with adjacent 
control barracks. With the closing of Camp Sampson 
at the end of the war, the tests were continued at 
the Great Lakes Naval Training Station. In 1948 
Miller and his co-workers recorded a 19.2 percent 
reduction in total respiratory disease. 

With mounting evidence of the effectiveness of 
ultraviolet it was deemed desirable to locate those 
areas in the entire community which added most to 
the breeding of contagion. In 1946 two towns in 
Westchester County, New York, were selected for 
a study. In the town of Pleasantville, schools, Sun- 
day schools, churches, clubs, the theatre, certain 
stores and other places of assembly of children were 
irradiated with germicidal lamps. Mt. Kisco, a 
neighboring town, served as the unirradiated control. 


In 1950, at the end of a four year study there was 
a definite reduction in the total cases of measles and 
chickenpox in Pleasantville as compared to Mt, Kiso 
But most important, the pattern of spread was alg, 
changed. 

Although the reduction of disease was not spe. 
tacular in this test, the following excerpt from M, W 
Wells and Holla is significant: “The age group 0.9 
years has both in Pleasantville and Mt. Kisco ep. 
tributed most of the cases of measles and chicken. 
pox. Slightly over one-third of the cases have been 
in pre-school children. In Pleasantville, 51.2 and jn 
Mt. Kisco 60.3 percent of the cases were in the 
kindergarten to fourth grade group.” Although the | 
number of children infected in the home was slightly 
greater in unirradiated Mt. Kisco, the number ip. 
fected in the school was almost three times greater 
In Pleasantville almost twice as many were infected 
in the home as in the school. 

The value of ultraviolet in a schoolroom is per. 
haps best displayed in the continuous test conducted 
at the National Child Research Center in Washington, 
D. C., with a nursery and kindergarten of children 
under 6 years of age. Because of the nature of it 
activities, the Research Center has kept an accurate 
record of absenteeism and its causes since 1940, 

In 1945 the Center principals decided to test the 
efficiency of the STERILAMP® tube in reducing air. 
borne diseases. Lamps were installed in December, 
throughout the entire school and absentee rates due 
to respiratory disease were averaged for the prev: 
ous period from 1940-1945. A reduction in absentee. # 


DUCT 
HEIGHT 


® 
STERILAMP LOCATION 
IN DUCT 


® 
STERILAMP LOCATION 
IN FURNACE 


Fig. 3: The G10T5%4H STERILAMP® is located in the return air duct of a forced air heating system. 
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> was (ago WAS noticed immediately. From Fig. 2 it may 
S and fue seed that germicidal conditioning reduced absen- 
Kisoo, Mis over the first four year period by about 45 
: he sent during the winter months. Over a thirteen 
at period to September 1959 this reduction aver- 
ed about 40 percent. 
M. W. i Itis not at all surprising that such a reduction in 
p 0.9 futagion is possible through the use of bactericidal 
) con. pnps. The list of respiratory diseases carried by 
icken. (ibome organisms, is imposing indeed, including 


‘been ijaong others: tuberculosis, diptheria, chicken pox, 
nd in Marlet fever, mumps, measles, pneumonia, septic 
n the Moe throat, influenza and common cold. An un- 
th the Mecked sneeze or cough by any child will project 
lightly ese bacteria and virus 25 ft.— quite sufficient to 
er in. Meect teacher and pupils in the average classroom. 
reater, iwording to the surgeon general's records of the 
fected IS. Army, 35 percent of all illness in the army 


amps during a one year census was from respira- 
S per- My infections. 
lucted @ It is important to note here that the number of 
ngton, imps required for a favorable effect in schoolrooms 
\ildren Ms critical. From time to time tests have been run in 
of its Mis country and England which did not substantiate 
curate te studies of Wells and others. In every case where 
40, reduction of respiratory illness could not be shown, 
ast the Mitraviolet intensity in the classroom was found to be 
ag ait- Mery low. 
ember, A school room should employ one G30T8 or 
es due Muivalent germicidal lamp for every 200 sq. ft. of 
previ: Mssroom area. The lamps should be cleaned and 
sentee- Mhecked periodically and replaced when ultraviolet 
utput drops below 70 percent of the initial lamp 
nting. 
It should be remembered also that the STERI- 
LAMP® tube is an aid to preventive medicine. It 
vill not replace school nurses or hygienic conditions 


CORRECTED ULTRAVIOLET OUTPUT AS AFFECTED 
BY TEMPERATURE AND AIR FLOW 
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Rg. 4: Corrected lamp output may be computed from 
his table, 
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but will complement these efforts and provide a 
great stride forward in the alleviation of human 
suffering. 


Small Commercial & Residential 
Forced Air Systems 


From time to time various manufacturers have 
attempted to apply the benefits of ultraviolet lamps 
to home and office. In the late 1940's the small 
Odorout® lamp gained acceptance in wall mounted 
fixtures. But this lamp, utilizing the generation of 
ozone, served primarily as a deodorizer. Today the 
same lamp continues to enjoy success in the home, 
now in table type units with a fan located behind 
the lamps to better circulate the ozone throughout 
the room. However, the small Odorout lamp, even 
when three of them are employed, is only slightly 
effective against airborne bacteria. 

Larger germicidal lamps used in commercial and 
industrial applications were too cumbersome to be 
used in the confines of the small commercial or resi- 
dential forced air systems. Even if a suitable lamp 
were available, a need for air disinfection had to 
be proved to the home owner. Asian Flu provoked 
this need in the home. 

In 1957 the disease reached epidemic propor- 
tions, causing many schools to be shut down and 
absentee rates to rise in factories and offices. To 

(Please turn to page 53) 
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Fig. 5: Volume of air disinfected per watt of ultraviolet 
light. 
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f, Caplan 
ser Engineers, Oakland, Calif. 


In the range of most engineering temperatures 
,j pressures, moist air follows the perfect gas law 
) within approximately 0.1 percent: 


BVM = WRT (1) 
tre B = absolute pressure; inches of 
mercury 


V = volume, cu. ft. 

M = average molecular weight of 
mixture, lbs. per lb. - mol 

W = lbs. of mixture 


= universal gas constant, 21.85 in. 


Hg, cu. ft. per lb.-mol, deg. 


Rankine 
T = absolute temperature, °R, = 
t + 460 
t = temperature, degrees Fahrenheit 
eefore, density, lbs. per cu. ft. 
} >= W= BM 
V 21.85 (t + 460) (2) 


e average molecular weight of a mixture of 
pes is equal to the sum of the weights of each 
mponent divided by the sum of the mols of 
ch component present: 


PivoT LINE 


M= W, + Wz. + ... 


ave. (3) 
Wy We TF oss 
M, M. 

For a mixture of air and water vapor, 
M=> Wy +A 
ave. ————— (4) 

We +A 
18.02 28.97 


where We = lbs. of water vapor 
A = Ibs. of dry air 


Dividing numerator and denominator by A: 


M= We+1 

os <_— 
A (5) 
1 Wt] 
18.02 A 28.97 


But W~/A is the absolute humidity, H. 


Substituting H and multiplying top and bottom 
by 29 


M = 28.97 (H + 1) 
ave. (6) 
161 H+ 1 , 
Substituting eg. (6) in (2) 
p= 1827.B. (1+ H) (7) 


(t + 460) (1 + 1.61 H) 
The accompanying nomogram is a graphical 


solution of eg. (7). 


sr: + Questions & ANSWERS :?:??:: 


ata on Tar 
posit Prevention 


We have a problem in fumes re- 
oval and a resultant deposit on 
ucts for which we are trying to 
i a solution. 
We have a room in which we 
at small tar tanks to tempera- 
tires ranging from 200° F. to 300° 
| The tar solutions are mixtures 
iRT9, coal tar pitch and Trinidad 

mrhalt. In order to minimize the 
tr fumes in the room we have 
ods over each individual tank, 
mM four tanks in @ group are 
bined to a vertical stack which 
mses through the roof. The 
mnches are about 7” diameter 
il the stacks 14” diameter. 

im There are a total of twenty such 

mcks and they do a satisfactory 
bof keeping the fumes from the 
mice. The major problem is from 
whthalene crystals which deposit 
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on the interior surface of the 
pipes. This is not only a fire 
hazard, but it is also difficult to 
clean the deposits from the pipes. 


We have been removing all the 
pipes on an annual basis for clean- 
ing, but this is a lengthy process 
and should be done even more fre- 
quently. Have you heard of a 
similar problem? 


CJI.C., 
Newington, N. H. 
Answer: 


The naphthalene has a melting 
point of 176°F and a boiling point 
of 425°F. At the tar tank tem- 
peratures of 200° to 300°F con- 
siderable nephathalene is vapor- 
ized and disseminated in the air 
directly over the tar bath surface. 
This air contaminated with tar 
fumes and naphthalene is then 
carried up the stack into the main 
stack, where the naphthalene 


vapor is cooled to a temperature 
below 176°F, the naphthalene 
vapor then sublimates to form the 
crystal particulates. 

It is possible because the stack 
surface is cooler than the air 
stream temperature, that more 
sublimation takes place here, also 
the cooler surface attracts the par- 
ticles similar to the principle of 
operation of the thermal precipita- 
tor. 

It is assumed from the informa- 
tion given that the system is a 
natural draft system where the 
airflow is effected by a difference 
in thermal head. However, if it is a 
centrifugal fan system a water 
wash type collector will be effec- 
tive in moving the crystals as the 
cooling of the air stream by water 
spray will convert the naphtha- 
lene in vapor phase to the particu- 
late matter form (solid phase) 

(Please turn to page 51) 
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News of the Industry... 


(Continued from page 14) 


Odor Control Installation 


Proves Effective 


The Western Kraft Corp. has 
announced the completion of a 
new odor control installation at 
its Albany pulp and paperboard 
mill. The unit completes a pro- 
gram of odor control costing in ex- 
cess of $300,000 which the com- 
pany began in 1955. 


An odor survey in the Albany 
area conducted August 31 by the 
Air Pollution Control Division of 
the State Sanitary Authority 
showed a marked improvement in 
area odor conditions. 


Georgia Dept. Of 
Health Releases Data 


As part of its 1959 Annual Re- 
port, Georgia Department of 
Health, Division of Occupational 
Health, reported the following epi- 
demiologic study as of June, 1959: 
Eight deaths related to silicosis; 
one to pneumoconiosis from kaolin 
dust; two deaths due to occupa- 
tional lead poisoning; two deaths 
due to occupational asbestosis. 


Seven new cases of lead poison- 
ing were reported. One case of 
metal fumes fever and seven cases 
of carbon monoxide poisoning were 
reported. 


AP Listed As Cancer Cause 


Air pollution was listed among 
five other environmental causes as 
a possible cancer agent in America 
by Dr. John R. Heller, president 
of Memorial-Sloan Kettering Can- 
cer Center, N.Y. It was his opinion 
that cancer might well be cut 10 
to 15 percent within ten years by 
eliminating environmental causes. 


British Cancer Club 


From across the waters: A 
British doctor reports that he is 
going to form a club for sufferers 
of lung cancer to force the gov- 
ernment to control Britain’s smog. 

Sir Walter Fergusson said he 
hoped such a club would persuade 
Officials to launch a full-scale re- 
search program. 
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FREE WHITE ROOM 
PRODUCT CATALOG 


A Special Service: AIR ENGI- 
NEERING is offering free to its 
readers a list of approximately 
100 names of manufacturers of 
Super-Clean and White Room 
equipment and supplies. List in- 
cludes sources for furniture, 
floor covering, special filters, 
paint, enclosures, shoe cleaning 
equipment, air locks and white 
room controls and instrumenta- 
tion. 

Those wishing to receive this 
list are requested to use the 
Communication Card on page 
35... ask for “White Room 
Directory.” 


Detroit Launches 
Extensive AP Program 


As part of a Detroit air pollu- 
tion research program, 2000 ani- 
mals will be exposed to air col- 
lected on a busy downtown inter- 
section. The study, conducted by 
Wayne State University, with 
U.S.P.H.S. approval, is to deter- 
mine the possible long-term effects 
of exposure to air pollution. 


Slated to start next spring, the 
study is to last from three to five 
years. Air collected will be pumped 
direct to the animals. 


Same Littl Man— 
Different Tactics 


Premier Nikita Khrushchev 
switched from politics to air pol- 
lution momentarily as a topic for 
conversation during his recent 
New York visit. 


Mr. K, aboard the Baltika, took 
several lungfulls of Manhattan air 
and declared, in his inimitable 
manner, that the city would do 
well to follow the Soviet example 
and switch to gas. 


Timken Handles AP Probley 


ly 
Mc 


Timken Roller Bearing (po, h 
been trying to solve smoke rok 
lems at its Canton, Ohio plan 
since the end of World War jj 4, 
a further step in that direction 
$150,000 has been appropriated 
for a smoke and dust contro] ypj 
bringing the total cost spent thy 
far to $500,000. 


Timken says that, should thal 
unit prove efficient, two more yj 
be acquired. 


New Consulting Engineers 


Edwin G. Siegel, formerly chief 
mechanical engineer of Minonm 
Yamasaki & Assoc., Birmingham 
Mich., has announced the forma 
tion of E. G. Siegel Assoc., Oo 
sulting Engineers, with offices iy 
Detroit, Mich. 


STATEMENT REQUIRED BY THE ACT @ 
AUGUST 24, 1912, AS AMENDED BY THE 
ACTS OF MARCH 3, 1933, JULY 2, 1% 
AND JUNE II, 1960 (74 STAT. 208) SHOW. @ 
ING THE OWNERSHIP, MANAGEMENT, AND 
CIRCULATION OF 


Air Engineering published monthly at Deteitiuae 
Michigan for October 1, 1960. ; 

1. The names and addresses of the publiiem 
editor, managing editor, and business managers mam 

Publisher, Business News Publishing Compan) 
Detroit, Michigan. 

Editor, Eugene A. Sloane, Birmingham, Michigng 

Managing editor, Eugene A. Sloane, Birminghan) 
Michigan. 

Business manager, Edward L. Henderson, Bir 
mingham, Michigan. 

2. The owner is: (If owned by a corporation, it 
name and address must be stated and also imme 
diately thereunder the names and addresses of stock 
holders owning or holding ! percent or more ¢ 
total amount of stock. If not owned by a corpora-am 
tion, the names and addresses of the individual 
owners must be given. If owned by a partnership or 
other unincorporated firm, its name and address 
as well as that of each individual member, must 
given.) 

Business News 
Michigan. 

Helen C. Henderson, Birmingham, Michigan. 

George F. Taubeneck, Grosse Pointe, Michigan. 

Phil B. Redeker, Detroit, Michigan. 

Robert M. Price, Hilisdale, New Jersey. 

C. Dale Mericle, Traverse City, Michigan. 

Walter J. Schuler, Detroit, Michigan. 

Edward L. Henderson, Birmingham, Michigan. 


Publishing Company, Detroit 


John 0. Sweet, Detroit, Michigan. 4 con 

P. Allen Schildhammer, Grosse Pointe, Michigat. 

3. The known bondholders, mortgagees, and oheiiip 
security holders owning or holding 1 percent or mot tat 
of total amount of bonds, mortgages, or other seul-mai air 
ties are: (If there are none, so state.) 

None. M 

4. Paragraphs 2 and 3 include, in cases whet 
the stockholder or security holder appears upon the 
books of the company as trustee or in any othe 
fiduciary relation, the name of the person or 
poration for whom such trustee is acting; alse ti. 
statements in the two paragraphs show the affart’ 
full knowledge and belief as to the circumstances 
and conditions under which stockholders and security 
holders who do not appear upon the books of the § 
company as trustees, hold stock and securities in @ 
capacity other than that of a bona fide owner. . 

5. The average number of copies of each "a 
of this publication sold or distributed, throwh Sag 
mails or otherwise, to paid subscribers during _~ 
months preceding the date shown above was: vo 
information is required by the act of June Il, “ 
to be included in all statements regardless of F 
quency of issue.) 

5,576. 

Edward L. Henderson, 
Business Manager 

Sworn to and subscribed before me this 3rd day 
of October, 1960. 
[SEAL] Terry Kuhn jen 
Notary Public, Wayne County, Mich 
(My commission expires December 31, 1963.) 
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“Machine Dust 


By efficient collection of 


dnachines of all types. 


lips for Sanding 


| ollection « « Methods 


sts from wood sanding 


REATER AIR VELOCITY is often required in blower 


“Hives collecting dust from sanding machines than 


night be indicated by application of any rule of 
tub. 

It is true that cuttings removed from wood sur- 
nes by abrasive grains are small and light, but 
tis is not the only point to be considered. Some 
vods sanded contain at least a modicum of pitch. 

Cuttings removed from pitch-bearing woods have 
‘considerable amount of adhesive attraction. They 
ad toward packing, with higher resistance to pull 


“@ air flow than they would otherwise have. 


Moreover, at drum sander installations, sander 
ust must be vertically lifted through a considerable 


‘Bitance before entering the exhaust main, and frac- 


mated abrasive is present in the sander dust to 
me extent. 

Such fragments are particularly heavy in rela- 
m to their size. It is therefore important to make 
tain that velocity in branch pipes leading to the 
fm sander is adequate. 

For most efficient removal of dust from a drum 
fader, specific factors in machine design must be 
tefully watched. These will either contribute to 
Hective dust removal, where they have been given 


Poper attention, or detract from it if they have been 


mR ENGINEERING, NOVEMBER, 1960 


by John E. Hyler 


Left: Care must be taken when 
designing dust collection sys- 
tems for wood sanders. Woods 
with a sticky pitch tend to 
pack and abrasion is a constant 
problem. 


overlooked or ignored. Some modern machines, like 
the endless-belt drum sanders, have been designed 
carefully with reference to this specific point. 


Four Sanding Drums; Five Exhaust Hoods 


For instance, these machines are always pro- 
vided with a number of exhaust hoods exceeding by 
one the number of drums with which they are fitted. 
This allows placement of one exhaust hood in front 
of the first sanding drum, one behind the final drum, 
and one between each two drums in the layout. 
What is meant can be observed in Fig. 1, where a 
four-drum endless-bed machine is fitted with five 
exhaust hoods. 

Such an arrangement not only provides greater 
dust-exhausting capacity for the machine as a whole, 
but is particularly strategic in the relationship of 
hood and drum positions. Each horizontal drum does 
its actual cutting at the bottom, and throws the cut- 
tings in a slightly upward direction from underneath, 
as sanding proceeds. 

If each sanding drum were provided with a hood 
directly above it, it would be necessary for cuttings 
to follow a somewhat tortuous course, first traveling 
through approximately 180° around the drum, then 

(Please turn to page 54) 
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Here aresome tips’”’ 
on air conditioning 
for critical and non- 
critical areas from 
Rheem Semiconduc- 
tor plant. 


Ar CONDITIONING at Rheem 
Semiconductor Corp.’s new $1.6 
million electronics test and assem- 
bly plant, where silicon semiconduc- 
tors are manufactured in a dust- 
free environment, is designed to 
meet the requirements of both cri- 
tical and non-critical areas. 

Tabbed “air critical” are all but 
14,000 sq. ft. of the 100,000 sq. ft., 
one-story, tilt-up concrete facility. 
This area includes the super-clean 
manufacturing and air-lock, seal- 
off areas. Items on the non-critical 
list are sales and executive offices 
which are air-isolated from the 
manufacturing area. 

In short, all three areas, critical 
or non-critical, require individual- 
ly designed air conditioning. High- 
lights on how Rheem’s air condi- 
tioning problems were solved fol- 
low: 

@ Critical areas are sealed off 
from non-critical areas by six 
double- door, neoprene - gasketed 
air-locks, with % in. positive 
pressure held both in the locks and 
the 40,000 sq. ft. manufacturing 
area. 

@ To accommodate the myriad 
heat-gain processes, requiring a 
ton for every 200 sq. ft., eleven 50- 
ton, hermetically sealed refrigera- 
tion compressors (550-tons capaci- 
ty) are used to eliminate power 
surges which would cause fluctuat- 
ing line voltages to plant precision 
electronic equipment. 

@ Compressors are relay-delay, 
increment-start type, located in 


three equipment rooms _ isolated 
from the critical area. Each com- 
pressor comes on the line at 60 
percent of its rated capacity. 


@ Ultrafine - filtered are some 
173,580 cfm of conditioned air 
ducted into the critical area. Fil- 
ters are dry synthetic fiber type, 
85 percent efficiency DOP for par- 
ticles smaller than one micron. 
For particles five microns or 
larger, filtration is 100 percent. 
Smoking is prohibited because sub- 
micron size of smoke particles ex- 
ceeds tolerances. 


@ As diffusers vent more than 
a maximum 3700 cfm, and the ma- 
jority are of a smaller capacity, 
there is no perceivable air flow, 
and this though some 173,000 cfm 
circulates the area. 


@ Temperature in the manufac- 
turing areas is pegged at 77°F., 
+ 1%4°. Humidity is held to + 5 
percent. In the 800-sq. ft. area de- 
voted to “life tests” at the plant, 
electronic thermostats hold toler- 
ances of + % of 1°, humidity to 
+ 2 percent. 


@ In general, single zone air 
handling units are thermostat con- 
trolled by room units. Each zone’s 
supply duct is installed with a 
low-limit thermostat, this to main- 
tain minimum discharge tempera- 
ture during the heating cycle. 
Room thermostats control a single 
hot water valve whose special cam 
closes at approximately two-thirds 
through its stroke. 


@ During the cooling cycle, 
switches de-energize the low-limit 
thermostat in the supply duct and 
energize two sequential stages of 
solenoid valves at each zone air 
handling unit. 


@ Single zone control for super- 
critical test rooms is maintained 
by an electronic room thermostat, 
its operation identical to that of 
non-test area electric thermostats. 


@ Multi-zone air units ap 
served by room thermostats jp 
each zone. Thermostats control the 
position of their respective hot. 
cold plenum mixing dampers, Zonelf... 
control for the Quality Contr, 
Lab, another super-critical are, Mf. 
is by electronic room thermostat, 
with integral temperature adjust-l, 
ment. Otherwise, the controller op 
erates as other such units. AA 


CREDITS 
Design Engineering and _ Contrac- ists 
tors ... William J. Moran (o., Al- 
hambra, Calif. r 
Installations . . . Baker Engineering@.. 
Corp., Los Angeles. 
EQUIPMENT 
. Diffusers . . . Barber-Colman Co. 


“Dycon” CA-24 Filters . . . Conli-—imm 
nental Air Filters, Inc. 

Multi-zone Fans and Coils . 
Recold Corp. 

Induced-draft Cooling Towers... @ 
Pritchard & Co. of California. ¥ 

Shell-tube Condenser, Freon Con- 
pressors ... York Diw., Borg-| 
Warner Corp. 

Hermetically-sealed Motors 
Westinghouse Electric Corp. 


Below Equipment room with fvej 


50-ton hermetic factory-package com-§ 


pressors 
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§ tinued from page 47) 

wre it can be collected. 

high efficiency of collection is 
red a Wet collector of the fog 
mle type might be the choice. 

the system is a natural draft 
gem the stack draft or static 
Becure of the system will be gen- 
ily lower than a centrifugal fan 
gem. It will not be feasible 
Mefore, to install collectors of 
m or medium static pressure 
mas the airflow will be greatly 
minced With resultant poor hood 
section efficiency. 
Metallic filters of aluminum or 
«| of low resistance if oversized 
wy not greatly reduce the airflow 
there is enough thermal head 
“M pvercome the filter resistance; 
by would be partially effective 
sthe metallic surface with com- 
‘mntively high specific heat would 
Slat] the air and cause the naphtha- 

‘Mie to sublimate out as crystals 
‘M@nilar to the deposition process 
ithe duct surface. 
If the filters have too much re- 


q 


eee ae 
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te 


reduce the quantity deposit in the 
main vertical ducts by causing de- 
position on the plates. The plates 
should be made so they can be 
readily removed for cleaning pur- 
poses. 


Desires Methods to 
Eliminate Rubber Particle 
Pollution 


We are manufacturing spray 
booths used chiefly in the ladies 
belt industry where latex is 
sprayed onto strips of leather in 
the form of a mist, since the pur- 
pose of the spraying is to obtain a 
slight tackiness so that a lining 
can adhere to the leather strip 
long enough for it to reach a sew- 
ing machine operator who stitches 
these two pieces together. 

The area of the booth is 1800 
cu. ft. and the exhaust fan is 18”. 
The drawing power of the fan is 
about 125 lineal feet per minute 
over the frontal area of the booth. 

The spray gun used consumes 
about 1 cu. ft. of air/min. 


ber are being emitted into the at- 
mosphere. creating air-pollution 
and is demanding a method for 
removing this so called “nuisance.” 

We want to call your attention 
to the fact that any filter inserted 
in front of the exhaust fan, as a 
baffle, is impracticable since the 
particles would immediately clog 
the filter. 

Can you suggest any kind of a 
device to remove or eliminate a 
great part of these particles from 
reaching the outer air? 

W.G., 
New York 
Answer: 

It is unfortunate that the ques- 
tioner did not indicate whether he 
was primarily interested in modi- 
fications to existing booths in the 
field or redesign of their present 
product for future sales purposes. 
In any event, the following types 
of equipment could be utilized in 
solving this problem: 

(1) A wet back curtain in the 
spray booth. Such equipment is 
presently designed by the DeVil- 
biss Company, the Research Prod- 


ontrac-Mtance; horizontal metal plates The Air Pollution Board now ucts Filter Co. of Madison, Wis. 
Co, AL the upper portion of hood claims that while there is no de- and others. This is merely a cur- 
_ Mggered and located to keep the _ tectable odor since the liquid latex _ tain of falling water which entraps 
meer @istance to flow low would help is a water base, particles of rub- (Please turn to page 55) 
Co. saree errr — ) 7 
Conti- -_ ’ eet Ee 
() DIRECTLY | SPECIAL Gliddes For wire 
— = | | ROOMS AND DUST FREE AREAS 
= WITH THE 4 


monoxorR 


CARBON MONOXIDE INDICATOR 


THIS REMARKABLY SIMPLIFIED IN- 
STRUMENT INDICATES CARBON MON- 
OXIDE PERCENT IN THE AIR SAMPLE 
TESTED BY MEASUREMENT OF 


CO-STAIN IN THE IN- 
DICATING TUBE. 


SAMPLER 
CDE 
# Requires no color matching — is ° 
independent of operator's color ° 
perceptiveness. - — 
# Accurate and dependable over wide | CC-333 
range of lighting conditions. e Range: 
7 Not affected by presence of other 10 to 2000 PARTS CO per 
gases normally encountered in » MILLION PARTS of AIR 
safety testing (nitrous oxide, sul- (0.001% to 0.2% 
phur dioxide, methane, etc.) e CARBON MONOXIDE) 
43] For complete particulars, send for Leaflet 890A CSSC-1826- CP 
Peduracs InousTRiAL INSTRUMENT Co., 200 N. BRADDOCK AVE., PITTSBURGH 8, PA. se inonaaclor Faceaiios  Wialine’s 


POSITION. 
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USTRITE POA 
CHAIRS ... STOOLS Ls 


e All Enclosed Mechanism 

e No Oil or Grease 

e All Chrome Plate Finish 

e Easily Cleaned 

e@ 12 Ga. All-Steel Seat; 14” x 
15% ’"— Waterfall Form. 
Sand Blast Surface. Adjusts 
18” to 26”. 

e@ 12 Ga. Steel Backrest; 6” x 
13% ’’"—with tempered steel 
backrest support. 6 inch 
horizontal adjustment. 
Backrest folds down to make 
easy cleaning. 

e Cast Iron Base; 20-inch 
spread. 1%” steel glides. 
Other White Room chairs with 
poqueren plywood seat and 

backrest. 


FREE TRIAL Use an AJUST- 
RITE chair for 30 days with- 
out obligation. Prove to your- 
self the many advantages 
AJUSTRITE offers in com- 
fort, utility and economy. 
Write today—we’ll do the rest. 


10 YEAR GUARANTEE 


3 


3 


JUST LIFT SEAT TO DESIRED HEIGHT 


Bowling Green, Ohio 
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New Literature 


(tr 


contia 


ASRE Data Book 


@ A completely redesigned and 
rewritten data book with fifteen 
chapters on subjects not in previ- 
ous editions. Lists complete ASRE 
Refrigerant Designation System 
names, addresses and publications 
of domestic and foreign Air Condi- 
tioning and Refrigeration Associa- 
tions. Over 200 tables, 400 illustra- 
tions, 1000 pages. Price: $12. 

Source: American Society of 


Heating, Refrigeration and Air 
Conditioning Engineers, Dept. AE- 
11, 234 5th Avenue, New York 1. 


Staplex Bulletin 


@ A four-page bulletin describ- 
ing manufacturer’s new portable 
high-volume air sampler, recom- 
mended filters and holders. 

Source: Staplex Co., Air Sam- 
pler Division, Dept. AE-11, 777 
Fifth Ave., Brooklyn, N. Y. 


This simple “Air to Air” principle 
means savings to 


Hospitals Mines Bowling Alleys 
Laboratories Schools Industrial Incineration 
Manufacturing Plants Textile Mills Drying Ovens 
Foundries Printing Plants etc. 
FRESH AIR EXCHANGER 
S “? 
) iy ' — FRESH AIR 
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: ' | mee RECOVERED 
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AIR TO OUTSIDE 


ROTARY-X-CHANGER 
REDUCES COSTS FOR HEATING 


The ROTARY-X-CHANGER is a highly 
efficient heat exchanger for recovering 
heat from contaminated air that must 
be exhausted and transferring this heat 
to a fresh air supply. Conversely, heat 
from fresh air can be transferred to ex- 
haust air from air conditioned or refrig- 
erated spaces, pre-cooling the incoming 
fresh air. 

The ROTARY-X-CHANGER will recover 
more than 80% of wasted heat or reduce 
the fresh air sensible cooling load by 
more than 80% — WITH RESULTANT 
SAVINGS IN FUEL AND POWER. 


Complete data including specifications 
and performance furnished on request. 


° ont 
Cooling Tower Bulletin Qgani 
@ A four-page, illustrated ded Blectr’ 
scription of manufacturer's line of 
centrifugal fan cooling towers 
Charts provide Operating ang 
dimensional data. 
Source: Halstead & Mitchel Co 
Dept. AE-11, Bessemer Bla 
Pittsburgh 22. 


New Methods of 
Heating Buildings 
@ A report of the resear) 
correlation conference conducted: 
by the Building Research Inst 
tute, November, 1959. Topics con 
sidered include: Energy and Fue 
for Future Heating and Powe 
Systems, New Air Heating Meth 
ods, Hydronic Heating, Radian 
Systems for Heating, New Electri¢ 
Heating Systems, The Future of 
Solar Heating and Future Heat: 
ing Needs. 138 pages. Price: $5, 
Source: Building Research In 
stitute, 2101 Constitution Av. 
Washington 25, D.C. 
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Air Pollution Field Test 
Apparatus Booklet 


@ A twenty-page booklet deal be 


ing with the methods of taking amp 


samplings. Chapters include Geng cit 
eral Instructions, Atmospherici{mult 
Sampling, Estimation of Gaseous fet 
Pollutants, Detection of Particu * 
late Pollutants, and Maintenanelg'’’ 
Clearly illustrated photographs hat 
formulas and charts. Last threg)y t 
pages devoted to manufacturer's noy 
products. 

Source: Central Scientific Co. 
Dept. AE-11, 1700 W. Irving Pk 
Rd., Chicago 13. Booklet 20770. 
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AE Reprints 


Primer on Factory 
Ventilation 

@ A comprehensive discussidl 
of basic make-up air systems, fat 
tors influencing sizing of make-umjiThe 
air units, types of equipment, tel Ei the 
perature controls, filtering, air di, 
tribution, system numbering am al 
cost factors involved. Sixteel # 
pages, illustrated. Price 75. ti 

Source: Technical Literatw@y 
Division, Air Engineering, 450 Wiley 
Fort, Detroit 26, or use convenlema cg 
card in Communication Center. 
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(Itraviolet eee 


continued from page 45) 

eet the crisis created by the flu, a new high-output 
(emicidal tube was developed by the Westinghouse 
fectric Corporation. The lamp was just 18 in. long, 
sith two lamp holders, and would accommodate any 
ating or cooling duct work, including room size 
it conditioners. Its special glass envelope was de- 
jmed to permit the generation of controlled quanti- 


ies of ozone to assist deodorization. The Gl0T5%H 


"eSearch 


nduc e i 


1 Insti 
ics con, 


ump was further designed to perform at its maxi- 
gum in an air stream. 

The GIOT5%H STERILAMP® is inserted, out of 
ew, as Shown in Fig. 3, in the return air duct of 
te forced air heating or cooling system. The lamp 
s located in the center of the longest straight sec- 
ion of return air duct before the filter. 

The effectiveness of the lamp varies slightly de- 
ynding upon the cross-sectional dimensions of the 
uct where the lamp is located, the length of straight 
scion of duct on either side of the lamp and the 


ated cubic feet per minute (cfm) of the system. 
‘vith this information, the number of lamps re- 


uired for an 80 percent kill of micro-organisms may 
tecalculated from the following formula: 

Lamps Cfm 

required = 


VDW* X Corrected Lamp Output 
Rated cfm is supplied by the manufacturer of 
he heating or cooling equipment. The corrected 


ing amp output may be found from Fig. 4. Air ve- 


ity to be used in this figure is arrived at by 
multiplying the duct height by its width (both in 


oWeet) and dividing this product into the cfm. It 
ry be noted in Fig. 4 that the lamp output, like 


that of the G36T6 lamp, for large systems, is affected 


aay the ambient temperature of the air. Unless other 
“@nowledge is available 70°F should be used. 


The volume of air disinfected per watt of ultra- 


‘Miiolet of VDW is determined in Fig. 5. It should be 


3cussi0l 
ms, fat 
nake-up 
nt, tem 
air dis 
ng ai 
Sixteet 
, 
erature 
450 W 
venient 
nter. 


ted that the duct length will depend upon where 
le lamp is mounted and will be the length of 
ttaight duct on either side of the lamp. With the 
hove calculations, the number of lamps is deter- 
nined for an 80 percent kill of micro-organisms. 

What, it may be asked, is the value of this 80 
percent kill of micro-organisms in the home, office 
tt schoolroom? 

Unfortunately, we can only guess at the answer. 
the first drawback to gathering statistical data is 
be recency of a suitable lamp for small air condi- 
ning application. Comparative data are required 
lot years before a decision can be drawn or a corre- 
ation made. In addition, each family lives under 


'‘VDW is the volume in cfm of air disinfected to 90 per- 
cent by one watt of 2537 A radiation. 


(Please turn to following page) 
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JUST OFF THE PRES! 


INDUSTRIAL 
VENTILATION 
MANUAL 


6th OFFICIAL EDITION 


> New information on low volume, high velocity systems! 
> New hood design diagrams! 

> New pressure-volume-horsepower curve for fans! 

> New tables of corrosion resistant properties of plastics! 
> Revised section on testing of ventilation systems! 

> New material on radiant heat! 


> New high temperature and low temperature 
psychrometric charts! 


Here’s the biggest and best Industrial Ventilation 
Manual yet — hundreds of diagrams, scores of 
ventilation tables and charts. It contains all the 
up-to-date information needed for the design of 
complete industrial ventilation systems. The Man- 
ual is the official publication of the American Con- 
ference of Governmental Industrial Hygienists; the 
recommended practices are approved by Federal, 
State and Municipal Industrial Hygiene Depart- 
ments. Order your copy of the 1960 edition now. 


Committee on Industrial Ventilation 
P. O. Box 453, Lansing 2, Michigan 


Enclosed please find $______for_____ 
copies of the new 6th edition of the Industrial 
Ventilation Manual. 


Name. 
Firm. 
Address. 


City and State 
eeoeeoeveveveveeeee2e2020080808 


HARD BACK COPIES AVAILABLE AT $7.00 EACH 


JUST 
“_ 
MAIL 
COUPON 
TODAY! 
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Ultraviolet ... 


(Continued from preceding page) 
widely differing conditions and susceptibility to re- 
spiratory infections varies from year to year. 

It is important to note that one long term study 
indicates that children between one and six can be 
expected to have eight colds per year, with kinder- 
garten children receiving as many as twelve. Inci- 
dence then decreases each year. The mother may 
expect five attacks per year; the father four. How- 
ever, it seems logical to deduce that a reduction in 
the number of airborne organisms should reduce the 
incidence of respiratory diseases. 


Next Month 

Next month, the last of this series takes up appli- 
cation of ultraviolet lights in the meat and food in- 
dustry, and in the generation of negative ions, 4 


Use Communications Center, page 35, for 
requesting more information about articles, 
advertised products, literature, and for com- 
ments about any of the editorial material in 
this issue of AIR ENGINEERING. 

If you wish to contact manufacturers 
directly, street addresses are given. But 
please mention you saw it in AIR ENGINEER- 
ING. 


Sanding Machine Dust 


(Continued from page 49) 
making a change of direction to enter the hood, This 
means loss of much efficiency. 

By locating hoods between the drums, cutting 
need travel through an arc of only 90°. They 
proceed through a considerable part of that aro! 
from the initial impetus given by the drum. There. 
fore, they are received by the hoods in the natural 
direction of throw. 

Long experience has shown that efficiency js 
definitely impaired at different woodworking m,. 
chines when cutting elements are so tightly enclosed 
that pull of air through the exhaust system induog 
a partial vacuum around them. 

In different instances, therefore, machine design. 
ers have carefully made provision for adequate in. 
flow of air, to properly eliminate any restriction 
imposed by such vacuum. 

As a case in point, provision for ready inflow of 
air to the enclosure within which a woodworking 
planer head revolves has sometimes been made by 
providing the machine chipbreaker with a series of 
holes. Through these holes, air may enter readily, 
providing a boosting instead of a restrictive effect to 
shavings withdrawal by the exhaust system. 


(Please turn to page 58) 


Heat Recovery es 


(Continued from page 42) 

tain a constant temperature on the outside air side 
of the exchanger; the other, to spill excess heated 
outside air and blend outside air to maintain a con- 
stant make-up air temperature. 


In Fig. 11, we have chosen the latter method. 
Fig. 12 shows graphically the rise in outside air tem- 
perature in a duct bringing make-up air to a build- 
ing, if no attempt at control were made. Fig. 13 
shows the volumes of outside air which must be 
introduced downstream of the heat exchanger at 
rising outside air temperature, and also the point 
where heated outside air must be spilled to prevent 
a temperature rise above the control point 

This installation is contemplated in an area which 
has a die cast department with an adjacent painting 
department. The exhaust air will relieve the smoke 
from the metal casting operation and the outside air 
supply will reduce the building negative pressure 
caused by the large volume of air exhausted from 
the paint booths. 

While the cost of this equipment is rather high, 
the potential savings in steam seems to justify the 
expense, on the premise that a heating system and 
an exhaust system of some form is necessary. The 
cost of operating a conventional heating system 
would be direct savings times the efficiency factor 


of the exchanger. Thus: 
Cost of equipment: $20,472 
Cost of heating 50,000 cfm of make-up air = 
1.08 X 50,000 X (70° - 35°) X $1.25 = 2.35/hr. 
1,000,000 
$2.35 < 16 hrs. X 193 days = $6,504.80 /yr — Cost of 
Steam 
$6,504.80 < 80 percent = $5,203.84/yr. — Steam sav- 
ings by 
heat ex- 
changer 
method. 
On this basis the installation will pay out m 
approximately four years. 


TO SUM UP 
The examples used are typical of the approaches 


we have made to many conservation projects The #1 
principles applied are: tio 
(1) Complete evaluation of production process ‘s 

as compared to concentrating on each unit. @ 

(2) Heating make-up air by blending hot ul Wi oat 
contaminated air. us 

(3) Heating make-up air by blending slightly gs 
contaminated air and controlling dilution ° 


rate to hold safe limits. 
(4) Routing heat from one process to another. 
(5) Heat exchanging. 
(Please turn to page 58) 
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continued from page 51) 

-overspray prior to discharge 
ato the atmosphere. It is common- 
iy used on enamel and lacquer 
sint spraying product operations. 

(2) Automatic roll-up filter 
wiia. This is simply material 
shich is intermittently or continu- 
ily fed across the exit gas stream 
y it will automatically present a 
sh filter surface to prevent clog- 
ging and possible back draft con- 
jitions. Such equipment is avail- 
ile from the American Air Filter 
(o, Louisville, Kentucky. 

(3) Simple wet washer. This 
an take the form of many of the 
sic scrubbing systems which can 
i added to an existing device, 
ach as is commonly manufactur- 
d by Ducon, American Air Filter, 
\rco, Research Cottrell, etc. 

(4) Electrostatic paint spray- 
i. Not enough details were given 
m the actual processing involved 
tere, but electrostatic painting has 
en used for water-based paints. 
0 cut down measurably on any 
werspray. I am not acquainted 
vith any firm producing such 
quipment on a production basis, 
ithough Ford Motor Co. and an- 
ither company in Cleveland, Ohio 
were experimenting on its use. 

(5) Direct flame incineration. 
The products could always be 
lirected through a specially de- 
signed combustion chamber where 
the effluent could be rendered nui- 
ance free by high temperature 
destruction. 


= 
= 


Desires Data On 
fluoride Differences 


How do the fluorides that affect 
the teeth of cattle differ from the 
fuorides that are being so strong- 
pushed for addition to drinking 
water to preserve human teeth? 

P.B.M. 
Philadelphia, Pa. 


Answer : 

The active material in fluorida- 
lon of water for dental benefits 
iid in fluorosis in cattle is the 
‘ame, fluoride ion or F. 

Sodium fluoride, sodium fluosili- 
fate, and hydrofluosilicic acid are 
Wed in fluoridation of water sup- 


ay for dental benefits. Concentra- 


lons of approximately one ppm 
(parts fluoride ion per a million 
tarts water) are used. In cattle 
jorosis, fluoride ion may come 
tom : 


(Please turn to following page) 
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Ready-to-install incinerator 
burner assemblies “custom-made” 
to your requirements 


From the broad range of Eclipse packaged incinerator burner 
assemblies — available as standard catalog items — you can 
select the exact “‘custom-made” burner that will solve your 
incineration smoke and odor problems on any job and assure 
complete satisfaction. 

All models are factory-assembled, tested, and shipped complete, 
including combustion block, ready for installation. 

Model 800 SIB, shown above, has a capacity range from 100,000 
- 900,000 Btu /hr. Package includes pilotstat or electronic flame 
safety protection, spark ignition, and blower for combustion 
air. Available in five different assemblies for a variety of needs. 
Bulletin H-51-C describes this burner assembly in detail. 
Write for your copy today. 


BLAST TORCH BURNERS ATMOSPHERIC BURNERS 
Three sizes — 400,000 to 1,200,000 Six sizes — 50,000 to 500,000 Btu/hr. | 
Btu/hr. Produce hard flame, higher Operates on nominal draft—no 
temperatures, more capacity for blower or electricity — for incinera- 
tough incineration jobs. Write for tion of readily combustible materi- 
Bulletin H-50. als. Write for Bulletin H-52. 


“ECLIPSE FUEL ENGINEERING COMPAN 
1120 Buchanan Street, Rockford, Ilinois — 
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AS EXHIBITED AT THE 


STATE OF MAINE 
I EXPOSITION 


I 
FOR DUST-FREE 
LOCATIONS 


EQUIPMENT 
EQUIPMENT 
EQUIPMENT 
EQUIPMENT 
EQUIPMENT 
EQUIPMENT 
EQUIPMENT 


PROTECTION FROM 

I bust AND DIRT 

I CARRIED ON SHOES 
| OF PERSONNEL 
ENGAGED IN 
PRECISE OPERATIONS 


NAPPI 
NAPPI 
NAPPI 
NAPPI 
NAPPI 
NAPPI 
NAPPI 


EQUIPMENT 
EQUIPMENT 
EQUIPMENT 
EQUIPMENT 
EQUIPMENT 
EQUIPMENT 
EQUIPMENT 


' DEMONSTRATIONS 
' ARRANGED 


y GUARANTEED 
i EFFICIENCY 


Write for Bulletin 
Nappi #6 No Charge 


LIBERTY MACHINE CO. 


P.O. Box 172 
598 Deming Road 
Berlin, Connecticut 


Q&A... 


(Continued from preceding page) 


(a) Natural contamination of 
forage 

(b) Industrial 
contaminations 

(c) Phosphate rock mineral 
supplements to the diet of the 
cattle. 

Concentrations causing dental 
damage and fluorosis in cattle 
have not been precisely determined 
but are of the magnitude of 50 
ppm to 100 ppm and higher. Cows, 
however, are more susceptible to 
fluoride than most animals. 

Contaminations on cattle forage 
from the various sources listed 
may be any of the compounds list- 
ed for use in water fluoridation as 
well as a number of complex 
mineral fluorides and hydrogen 
fluoride. 

The fluoride ion used in water 
fluoridation is the same fluoride 
ion active in causing cattle fluoro- 
sis and dental damage. The con- 
centrations, however, are vastly 
different. 


CLASSIFIED ADVERTISING 


emissions and 


POSITIONS AVAILABLE 


MANUFACTURERS’ AGENTS — We need 
many additional agents all over this 
country to sell a most successful wet dust 
collector, manufactured and sold in 12 
countries besides the U.S.A. We have been 
in business for 15 years and have the 
product and the reputation on which to 
expand our business. Only qualified venti- 
lating engineers need apply. Our agents 
have been notified of this advertisement. 
Please reply BOX AE-8601, Air Engineer- 
ing. 


MISCELLANEOUS 


TECHNIQUES OF DUCT WORK ESTI- 
MATING — Learn how the pros figure the 
big jobs; by poundage—square footage 
— linear footage — fittings. This informa- 
tion is ordinarily very closely guarded 
and is invaluable to the progressive shop 
or individual. A limited volume of copies 
are being printed. Send check or money 
order for $3.50 payable to W. A. C. Co., 
Medway 4, Mass. 


Effects of 
Air Cleaners On 
Staphylococcus Aureus 


What information do you have 
on the effect of electrostatic air 
cleaners on the size and locomp. 
tion on Staphylococcus Aureus? 


E.BR. 
Conn. 


Answer: 


Staphylococcus Aureus ig , 
spherical shaped organism, group- 
ing in typical clusters, like grapes, 
The average size is about 08 
microns (range 0.4 to 12 qi. 
crons). It has no means of pro. 


pulsion either in liquid or air, 1g | 
probably occurs in air as droplet 8% 
nuclei or attached to air floated m#P° 
minute particles of dust, lint, or g"™ 
skin. The droplets are produced @™! 
by the atomization of respiratory §" tw 
secretions from talking, sneezing nag 
laughing or coughing. The drop @'” 
lets evaporate almost instantly, (05 
leaving nuclei of one or more bac gator 


teria coated with dried organic ma- 


terial. 

Convection currents tend to keep mum 
room air in constant motion, * 
which cause droplet nuclei and pois 
small bacteria bearing dust parti- ‘ of 
cles to remain in a state of con §” 
tinuous suspension. In general it a 
has been shown (1) that fiber air lat 
filters with an efficiency of 90% or s ” 

plate 

QUUUUUUUONOONEOOOOOOOQQOOOCUUCOOOEUCOOGOOOOOGGOOONOGEOOGA OOO pre- 
= PROFESSIONAL :f** 
: SERVICES ifr 
ETANNNNdUNNNNNNNOUENQUUNOOUCOOUUCOONOGOUN000U00000U00000800000000000 pro’ 
load 

LaurREN B. HitcHcock deci 
ASSOCIATES inct 

Chemical Engineers dlec 

Industrial Air Pollution Abatement cre 

Ric. Ti BE, «4.6 os awe cnens Edwin (or alle 
John H. Schaefer, Technical Advisor ng 

60 East 42nd St., New York 17, N. Y. Pt 


Davis, Detroit 32, Michigan. 


MECHANICAL 
ENGINEER 


One of the world’s largest pharmaceutical companies offers a 
recent graduate with several years’ experience in the air-condi- 
tioning, heating and ventilating field interesting and challenging 
assignments in plant engineering. Experience in trouble-shooting 
or maintenance of such systems would be a valuable asset. If 
qualified, please send resume to Personnel Department, Parke, 
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| jigher by the Dioctyl Phthalate 


gst Smoke method or the Na- 
jal Bureau of Standard dis- 
wloration method using atmos- 
sheric dust will have an efficiency 
fabout 90-99% on bacterial drop- 
yt nuclei containing Staphylococ- 
ws Aureus and an efficiency of 99 
100% on dust borne bacteria. 
tests (2) have been reported on 
ertain electronic air cleaners in- 
jicating efficiencies of 94% and 
tigher by the NBS test method on 
imospheric dust. 


flectrostatic Cleaners 


Electrostatic cleaners have also 
jen tested against bacteria. One 
st (2) reported an efficiency of 
4% by count on a_ spherical 
saped organism 0.5 to 0.7 mi- 
gons. Another investigator (3) 


@yho made a large number of tests 


m two types of electrostatic preci- 
jitators, reports efficiencies of 89- 
"1% on bacteria Serratia Indica 
(5 to 1. microns). This investi- 
ator recommends an_ efficient 
ifter-filter of fiber glass. 
Inasmuch as there are a large 
wumber of electrostatic air clean- 
#s on the market, efficiencies of 
wllection for one. electrostatic 
teaner will not apply necessarily 
to other electrostatic cleaners. De- 
ign details such as_ velocities 
through plates, distance between 
plates, depth of plates, voltages 
wed, use of adhesive coated 
plates or dry plates, the use of 
we-filters or after-filters and other 
factors can affect collection effi- 
tiencies over a wide range. 
The fiber filter air cleaner im- 
proves in collection efficiency with 
bading; however, the air flow is 
decreased and resistance to flow 
inreased. The efficiency of the 
lectrostatic, however, may de- 
tease with loading, and if it is 
illowed to operate without clean- 
ing it may “blow by” clumps of 
dust from the plates. On a critical 
(Please turn to page 59) 


(hemical 


Ventilation ... 


(Continued from page $7) 


Wed cartridge may be performed 
vithin the hood. A control velocity 
£100 fpm usually provides desired 
‘ntrol. This hood design will con- 
ain any drippage which may occur 
turing filter replacement. Washing 


gf the filter casing with solvents 


may be performed within hood with 
utisfactory control. =e 
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Ttieanaesanil™ 


Built under patents 
of The DAY Company 
and H. J. Hersey, Jr. 


Because of its new, simplified design the DAY “RJ” dust filter will 
save you many dollars on initial investment, installation, operation and 
maintenance. Some of the important new construction features of this 
dust filter are: a new, quick-opening reverse-air, counter-flow valve for 
maintaining filter media porosity; a new, reverse-air pressure blower 
arrangement, and new, air tight, yet quickly opened inspection doors. 

This patented DAY dust filter has only 3 moving parts but controls 
dust effectively, efficiently (99.99+%) and economically. It represents 
the latest refinement in a long-tested, plant-proven dust filter. Using 
felted filter sleeves to capture dust, the “RJ” is now available in 5 sizes 
for handling from 300 to 6400 CFM of air (for larger capacities, mul- 
tiple groupings are furnished). 


For more detailed information write toDAY for 
free Bulletin G-30. It’s filled with facts, specifications 
and dimensions. 


The DAY Compas 


SOLD in UNITED STATES by ail ' ir, MADE and SOLD in CANADA by 
The DAY SALES Company ~ “ The DAY Company of Canada Limited 
868 Third Avenue N.E. Rexdale (Toronto), Ontario, Canada 
Minneapolis 13, Minnesota oar Fort William, Ontario, Canada 
FEderal 6-9671 Rexdale,Cherry 1-8589 


Representatives in Principal Cities 


EXPERIENCE ENGINEERED . . . LABORATORY TESTED . . . PLANT PROVEN 
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Sanding Machine Dust... 


(Continued from page 54) 


Avoiding Restriction of Vacuum Effect 


In the case of the endless-bed sanders under 
consideration, adequate provision for air inflow has 
been made by covering the different sander drums 
(between the exhaust hoods) with framed panels, 
incorporating expanded metal in the center. 

These mesh-type covers adequately protect the 
drums from any falling debris, and insure adequate 
physical safety for operators, yet allow a free inflow 
of air to boost sander dust upward through the 
exhaust pipes. aa 


Heat Recovery ... 


(Continued from page 54) 


(6) Transfer of heated air from over heated 
areas to cold areas directly with inexpen- 
sive fans. 

We have seen large, costly make-up air heating 
units installed in other plants, right near a source 
of usable heat from production equipment. With 
these heat recovery suggestions, it should be possible 
to reduce plant heating bills substantially, without a 
commensurate increase in make-up air cost. 4 


Project Mercury ... 


(Continued from page 32) 


troller. The step controller has its bulb in the oom. 
mon chiller supply header, and controls chilled wate 


temperature by controlling the refrigerant solenoia 
valves on the four chillers (two valves per chiller), § 


The chillers have suction pressure controlled cylin. 


der unloading valves which act independently of eq¢h | 
other. Two cooling tower fans are controlled by al 
thermostat with its bulb in the common leayip 


water line. The pneumatic thermostat actuates two § 


P.E. switches between 77° and 85°. 

Load calculations provide for fresh air 78 tops | 
conduction 26 tons, electrical equipment 23 tons 
and lighting 15 tons. Outdoor design conditions are 
95° DB and 78° WB. 

Installation cost of the air handling and air con. 
ditioning system, including pneumatic controls, was 
approximately $500 per ton of refrigeration. Total 
costs for the entire facility averaged approximately 
$14 per sq. ft. 

As we progress into the “Space Age”, we wil 
have to abandon our previously accepted cleanliness, 
filtering, and conditioning levels, and meet new per 
formance requirements through achievement of a 
high degree of perfection in environmental contrdl, 

ah 


NOZZLES 
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RA Ra 
Flat Spray 


greater greater choice 

choice of materials 

of and 

patterns spray nozzle 
types 


SPRAYING SYSTEMS CO. 
3202 Randolph Street ¢ Bellwood, Illinois 


WhirlJet 
hollow cone 
spray 


4 


FullJet 
full cone spray 


Pneumatic 
Atomizing 
Nozzle 


spray 
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Over 12,000 Standard Spray Nozzles 
for more exact performance 
to fit your needs 


For complete information {7 
write for Catalog No. 24 / 


VELOMETER 


A simple, direct reading on the Alnor Velometer gives you 
instant measurement of actual air delivery in any distribution 
system. This fast, precise method eliminates the time and 
money wasted in trial-and-error balancing...the profit-eating 
call-backs so often necessary with other less precise measutt 
ments. ; 

The Velometer is the only instantaneous, direct reading ait 
velocity meter—accurate in all ranges, from high to low... 
compact, portable, easy to understand and use. Wide assott: 
ment of jets and fittings makes this precision instrumeat 
ideally suited for all air velocity measurement. 

Take the recommendation of every major manufacturef of 
air diffusers and leading contractors—get an Alnor Velomettt. 
Send for Bulletin 2448-G. Write: | ~. "I 


: y, | Vi, 


ALNOR INSTRUMENT CO. 
Division of 
Illinois Testing Laboratories, Inc. 
Rm. 574, 420 N. LaSalle St., Chicago 10, 


\\ 
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TERY 


gontinued from page 57) 

stallation such as an operating 
nom, it is therefore recommended 
at an efficient after-filter be pro- 


Miied to take care of dust that 
‘Wi uy blow off the plates if the col- 
in- Bictor gets loaded. 


Blectrostatic cleaners should be 


3. up on regular plate cleaning 


gi adhesive coating schedule to 
efficiency. Semi- 


Butomatic cleaning devices are 


yailable which greatly reduce the 
ime of cleaning. 
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ir by Electrostatic Precipitation 
nd Spun Glass Filter Pads. Heating, 
Piping and Air Conditioning, Am. 
we, Heating and Ventilating Engi- 
wers, J., 23:125 Oct. 1951. 


ERRATA 
In our September article Electric 


mfunace Emission Control, page 54, 


jlease note the following changes: 
In the second paragraph, third col- 
mn, which describes the Pangborn 
Hectric Furnace Exhaust Hood de- 
ign, reference should be to Figures 
i4and 5 instead of 1 and 2. Also, 
the caption under Figure 5, the 9 ft. 
liameter furnace in the center was 
erating at the time photo was taken. 


COMPLAINT$ 


With this issue we are discon- 
inuing our Complaint$ column, as 


ieciate receiving comments upon 
he column and our decision to dis- 
tntinue it. For this purpose, 
lease use the Communications 
(nter card on page 35. 


Use Communications Center, 
page 35, for requesting more 
information about articles, ad- 
vertised products, literature, 
and for comments about any of 
the editorial material in this 
sue of AIR ENGINEERING. 


ee 


NR ENGINEERING, NOVEMBER, 1960 


EIL 


of Cleveland 


PLASTIC VENTILATING SYSTEM 
at Wesfern Electric plant 
2 W ay: 7 ‘ | 1 5 7 


Heil Rigidon (Glass Reinforced Polyester) Exhaust System in the 
Plating Room of Western Electric Company's New Omaha Plant. 


features attractive appearance, high strength, long life, 
easy installation and complete corrosion resistance 


Western Electric Engineers wrote the a 
specifications. The ventilating system for 
their plating room must look as modern 
and attractive as all other parts of their 
new plant. The system must positively resist 
exposure to fumes and the splash of acids 
and alkalies. It must be sturdy and rigid; 
and combine long life, low maintenance, 
be easy to install or re-arrange, and low in 
first cost. The Heil Rigidon system pictured 
above met all these requirements. 


In your plant also, Heil service-proved 
plastic ventilating equipment will definitely 
cut the costs of handling corrosive fumes. 
Complete line, including collecting hoods, 
ducts, fans, stacks and fume scrubbers in 
Rigidon (reinforced plastic) or Rigivin 
(rigid vinyl) construction. Wide range Heil Fume Scrubber and 
of standard sizes speeds delivery and mini- Rigidon Duct Work. 
mizes engineering costs. 


Heil Centrifugal and Axial Rigi- 
don Reinforced Plastic Fans. 


Write today for Bulletin No. B-500. It lists chem- 
ical resistance data and specifications of stand- 
ard sizes of equipment that can be installed by 
your own maintenance men or local contractor. 


CHEMUAL - pegoF 
LININGS - TANKS 


HEATERS 
PLASTICS CORPORATION 


12918 Elmwood Ave. * Cleveland 11, Ohio 
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represented by Cain & Company, 
nationwide instrumentation mar- 
keting, with offices in principal 
cities throughout the United 


States. 
= 
Headquarters: A 
Cain & Company” 
1717 North Hightand Pare 


Los Angeles 28 
HOllywood 2-6491 
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